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paaerieaapay for the choice of such an elementary subject for 
discussion in this paper may be found in the words of the late 
great surgeon, William J. Mayo, who wrote, “The progress of 
medicine has been so rapid that those conditions which are of major 
importance have occupied our attention and to a large extent have 
thrown out of perspective common ailments which may endanger 
life and always are a serious source of worry and annoyance to the 
patient. Especially is this true of diseases cf the rectum and anus. 
Because of the nature of the complaint, the patient dislikes to speak 
of it, and too often he continues to suffer from hemorrhoids, fissure, 
fistula, and similar disorders which readily can be relieved. 


“There is need for better work in proctology, by the surgeon, the 
internist, and the general practitioner. Of these three members of 
the profession, the general practitioner stands in the position to do 
the most good. The time when he first sees the patient is the most 
favorable time to avert lurking tragedy by accurate diagnosis and 
opportune treatment.” 


The wisdom of these words is borne out by the experience of 
several of the larger clinics of this country, where it has been found 
that the average time elapsing between the onset of symptoms and 
the establishment of the diagnosis of cancer of the rectum is nine 
months. There is no doubt that this delay is due, in large part, to 
the inherent disinclination of the average individual to seek medical 
advice for any condition until pain becomes a prominent symptom, 
and to a peculiar secretiveness about his condition when the difh- 
culty involves the rectum. But, too often, that delay can be attrib- 
uted ans to the ake It is amazing that a physician should 
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6 


fo find it unpleasant or undignified to examine a region of the body 


that is so important and so useful, upon which the life, health, com- 
fort, and convenience of the individual is so dependent. It is un- 
pardonable for a physician to be too busy to perform a rectal ex- 
amination. When symptoms have become sufficiently important in 
the mind of the patient that he feels impelled to consult the doctor, 
it is imperative that the physician inquire into the nature of the 
disorder and make such examinations as are required in order to 
make the diagnosis. To prescribe empirically the convenient sup- 
pository or ointment is untenable. Used in such manner, they con- 
ceal more disorders than they cure. It has often been said that the 
lethal potentialities of the suppository are just as great as those of 
the death-dealing metallic missile whose shape it bears. 


It has been estimated that one patient out of every seven is suffer- 
ing from some disease, the relief of which would be assisted, or 
entirely accomplished, by the treatment of pathologic conditions 
discovered only upon rectal examination. How true, then, is the 
tenet that ‘‘No physical examination is complete without examina- 


tion of the rectum!”’ 


The diagnosis of anorectal diseases, like the diagnosis of disease 
in other regions of the body, is accomplished in three steps. An 
accurate history, followed by a careful examination, and supple- 
mented by such laboratory examinations as may be indicated or 
necessary, should be the procedure in every case presenting rectal 


symptoms. 


Chief Complaint: The first entry in the recorded history should 
be the chief complaint—a statement, in the patient’s own words, 
giving the symptom which precipitated the visit to the doctor’s of- 
fice. The practice of allowing the patient to give his own diagnosis 
of the trouble should be avoided, especially in view of the tendency 
of the layman to refer to all rectal complaints as “piles.” In elicit- 
ing the remainder of the history, the questions of the physician 
should be direct, systematic, and to the point, but not leading. 
Quite often, symptoms which may seem quite insignificant to the 
patient will have great bearing on the case. 


Bleeding: The most common of all symptoms of rectal disease 
is bleeding. Bleeding from the rectum is never normal. The physi- 
cian should determine the duration of the bleeding, and whether it 
is constant or intermittent; its relation to the bowel movement; 
whether it is bright red, dark red, or black; whether it merely 
streaks the stool, is mixed with the stool, or is profuse. The bleed- 
ing from an anal fissure or ulcer is usually slight in amount; that 
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polyposis, and malignancy is quite likely to be more profuse. In 
cancer of the rectum and in ulcerative coloproctitis the blood will 
usually be mixed with pus, mucus, and debris. It is a commonly 
accepted idea that bright red blood is fresh blood and comes from 
some pathologic process in the anal canal or rectum; that dark 
blood has remained in the bowel for a short time and probably is 
from the region of the sigmoid; and that black blood comes from 
a site higher in the intestinal tract such as the stomach, duodenum, 
or, perhaps, a Meckel’s diverticulum, but this is not invariably true. 


Pain: Bleeding from the rectum rarely causes a patient to seek 
medical advice until it has assumed alarming proportions. Human 
nature being what it is, however, pain will usually prompt the indi- 
vidual to seek relief at an early date. It is regrettable, then, that pain 
is a late symptom of cancer of the rectum and usually does not occur 
until the lesion infiltrates adjacent organs, becomes obstructive, or 
is situated so low in the bowel as to involve the anal canal and lie 
within the grasp of the sphincter muscle. The pain of which the 
rectal patient might complain varies widely along the full scale of 
disagreeable or painful sensations. The physician should determine 
its character, whether it is stinging or aching, sharp or dull, inter- 
mittent or constant. He should inquire into its mode of onset, 
duration, exact location, and its relation to the bowel movement. 
The sensation may be one of discomfort, such as of pressure, weight, 
bearing down, or a constant desire to defecate. 


The pain in anal fissure is lancinating in character, is aggravated 
by the stool, and is marked by a time interval; that in anal ulcer, or 
chronic fissure, is usually described as a constant dull throbbing 
which is also aggravated by the passage of the stool. Protruding 
internal and thrombotic external hemorrhoids, as a rule, produce a 
prolonged dull aching pain. Papillitis, cryptitis, and perianal sub- 
mucous fistula result in sphincter spasm and an aggravating aching 
pain. Uncomplicated hemorrhoids, polyps, and early malignant 
lesions, as mentioned above, do not produce pain except by pressure. 


Protrusion: In questioning a patient about protrusion from the 
rectum, the individual quite commonly states that there has been a 
protrusion for several months which cannot be replaced. Subsequent 
examination usually reveals a thrombotic external hemorrhoid or 
simple skin tags. In some instances a physician, after but a cursory 
examination, will attempt to replace what appears to be a prolapsed, 
strangulated hemorrhoid when, in fact, he is dealing with an ulcer- 
ated thrombotic external hemorrhoid, and efforts to force it inside 
the anal orifice can only add to the patient’s pain and accomplish 
nothing. If a lesion is covered by skin the pathology is “external” 
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in nature, and must not be considered a protrusion from the anal 
orifice. 


Internal hemorrhoids, when they protrude, are soft and boggy. 
Polyps and hypertrophied anal papille are much firmer in con- 
sistency. Unless such lesions become strangulated and edematous, 
they can usually be replaced without difficulty. Prolapse and proci- 
dentia of the rectum are usually more or less uniform in the amount 
of protrusion. The patient should be questioned in regard to the 
character of the protrusion, the amount of bleeding, if any, and 
the relation to defecation, as well as the manner in which the pro- 
trusion can be replaced. 


Discharge: Discharge from the anorectal region may consist of 
mucus, pus, feces, or debris, and may or may not be mixed with 
blood. The source of the discharge, from the anus or from an open- 
ing near the orifice, should be determined, as well as the duration, 
and whether it is continuous or intermittent. A mucoid discharge 
may be slight in amount, such as may be due to a small benign 
adenoma or papilloma, or may be profuse, leading one to suspect a 
villous tumor or mucous colitis. Purulent discharge from a site out- 
side the anus is indicative of a fistula. Such a discharge from inside 
the anus suggests various forms of proctocolitis and malignancy 
with ulceration, in which cases the discharge will also contain blood, 
mucus, and debris. The discharge of a malignant tumor has a char- 
acteristic fetid odor. 


Swelling: It is important to know the location and duration of 
any swelling in the anorectal area, and whether or not it is inflamed, 
tender, or movable. If rupture has occurred, the physician should 
know whether drainage was spontaneous or incisional. He should 
know if there has been a similar swelling at any time in the past. 
The most common cause of swelling in this area is, of course, an 
abscess. Cysts, lipomas, and other benign tumers are more rare. 


Itching: Itching around the anus is quite common and is one of 
the most annoying symptoms with which one can be afflicted. It is 
usually worse at night and is aggravated by scratching. It is fre- 
quently intractable. Itching is, of course, merely a symptom. When 
it has been present for a long period of time and is accompanied by 
the characteristic changes in the perianal skin, however, we are jus- 
tified in thinking of it as a disease in itself. In such cases careful 
investigation of all anal and rectal pathology must be made, for in 
the eradication of all such pathology lies the only hope of relief 
for these unhappy individuals. One of the most common etiologic 
factors in pruritis ani, in our experience, is a perianal submucous 
fistula, which is characterized by an anal ulcer, spasm sphinc- 
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ter, sileiaiaaiatl of the anal mucosa, and undermining of the anal 
skin and mucosa. Treatment of the itching will be of no avail unless 
all such pathology is first eliminated. 


Bowel Habits: A study of the bowel habits of the individual is 
important. The regularity of the bowel movement, the consistency 
of the stool, its size, shape and color, and whether it is streaked or 
mixed with blood, mucus, or pus should be noted. Diarrhea de- 
mands consideration of the duration, character, and color, as well 
as of the number of stools per day. The diarrhea may alternate 
with constipation. Inquiry should be made into the use of cathar- 
tics and enemas. A “change in bowel habits,” which means any 
variation from what may be considered normal or habitual for the 
individual in question, is a common symptom of cancer of the rec- 
tum and sigmoid. 


Present History: The symptoms of many anorectal diseases are 
not confined strictly to that region of the body. For that reason, 
the physician will do well to consider any symptom or condition 
which may have either direct or indirect bearing on the pathology 
in question. In addition to such subjective findings as nausea, vom- 
iting, anorexia, and loss of weight, the examiner should not over- 
look a feeling of weight or pressure in the pelvis, lumbosacral pain, 
or radiating pains in the legs. If one subscribes to the theory of 
“foci of infection,’ he would do well to remember that localized 
chronic infections, such as cryptitis, papillitis, and fistula are quite 
common and may produce symptoms far removed from the ano- 
rectal region. 


Past History: Previous serious illnesses, surgical operations, or 
injuries, and, particularly, operations or injuries involving the ano- 
rectal area should be included in the history. 

Family History: There are a number of diseases, the occurrence 
of which in one or more members of the family might have some 
bearing on the case at hand, which should be embodied in the his- 
tory. These include: tuberculosis, cancer, polyposis, syphilis, and 
amebiasis. 


THE ProcroLocic EXAMINATION 


The examination of the rectum may be divided into five distinct 
steps: 


1. Inspection 
Palpation 
3. Digital examination 
Anoscopy 
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The first four of these steps require a minimum of time, effort 
and equipment. They can be performed by any physician and must 
be considered an integral part of every physical examination. The 
fifth step, proctosigmoidoscopy, requires more time, a certain 
amount of skill, and special instruments and equipment. It is incon- 
ceivable, however, that any surgeon who performs operations on 
the rectum and colon, or any internist or general practitioner who 
undertakes the treatment of ulcerative colitis, amebiasis, or other 
_ inflammatory conditions of the lower intestinal tract, should not be 
adept at this procedure and use it regularly in his work. 


The position of the patient for rectal examination is of the utmost 
importance. Since, as was previously mentioned, many patients seek 
medical advice only because they are in pain, it is desirable that 
they be placed in the most comfortable position that is consistent 
with adequate exposure, good lighting, and freedom of movement 

_ for the examiner. In the opinion of most proctologists, that posi- 
; tion is the Sim’s, or left lateral. Should the examiner be left-handed, 
a _ the right lateral position would seem preferable. In the Sim’s posi- 
- tion, the patient lies on his left side with the left arm behind his 

_ back and the left leg extended. The right leg is flexed at the hip 
and knee. The practice of having a patient bend over a table or 

4 chair for rectal examination is mentioned only to be condemned. 

This procedure may be acceptable to the urologist for prostatic 
_ massage, but is entirely inadequate for the diagnosis of anorectal 
pathology. 


Inspection: With the patient in the left-lateral position and prop- 
erly draped, the buttocks are gently separated, exposing the entire 
perianal region. At this time the examiner should note excoriations 
or redness of the skin, unusual prominence of radiating folds of 
skin, swelling, external hemorrhoids, condylomas, protrusions from 
the anus, or external openings of sinuses or fistulae. Inspection of _ 
the sacral area may reveal a pilonidal dimple or sinus. i 


Palpation: Each buttock is then gently palpated. The induration, © 
tenderness, and fluctuation of an abscess is readily discernible. 
When inspection has revealed an external fistulous opening, the in- 
durated tract can usually be felt leading in the direction of the anus. 


. _ Digital Examination: In this phase of the rectal examination the 
physician may quickly, though inadvertently, destroy the confidence 
a he has thus far built up in his patient, and make further cooperation 
~ on the part of the patient almost impossible. Since, as was pre- 
viously mentioned, a great many patients do not consult the doctor 
until they are in pain, it is essential that this portion of the examina- 
carried out as and as as Possible. If the 
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physician is careless or rough in his digital examination, not only 
will that phase of his investigation be uninformative but instrumen- 
tal examination will be impossible. 


With the patient in the left-lateral position, and properly draped, 
the index finger of the right hand, gloved with a finger cot and well Ss 
smeared with a water-soluble lubricant, is inserted into the anal ; 
canal. As the ball of the finger is placed against the anus, the __ 
patient is asked to gently bear down, as in the act of defecation, 
thus relaxing the sphincter and making introduction of the finger 
easy. With a slow rotary movement the finger is then inserted to | 
its full length. 


It is well to point out here that the vast majority of conditions =— 
affecting the rectum are within reach of the examining finger. A 
very important fact to remember is that 75 per cent of all malig- 
nancies involving the intestinal tract, exclusive of the stomach, are 
at or below the rectosigmoid junction and can be felt on careful 
digital examination. In patients presenting a suggestive cancer his- 
tory it is well to have them rise to their left elbow, from the left- 
lateral to a semi-sitting position. Then, by asking them to strain 
down, an additional two inches of the bowel can often be palpated. 


The examining finger should then be withdrawn with a circular 
motion, to detect any change from the normal smooth surface of —| 
the rectal mucosa. Uncomplicated internal hemorrhoids cannot be 
palpated since they are soft tumors lying upon a soft-tissue base. 
The experienced examiner may note a sense of fulness which will 
cause him to suspect the presence of such a condition. Tenderness 
or acute pain in the anal canal would suggest the presence of a 
fissure, ulcer, inflamed or ulcerated hemorrhoids, or, perhaps, a 
perianal submucous fistula. The prostate should be examined at 
this stage, as should the uterus, noting size, position, and mobility. 
The coccyx should also be examined with particular reference to its 
position and mobility, and whether or not motion causes pain. In 
the female, the rectovaginal septum can best be investigated with 
one finger in the rectum and another in the vagina. Valuable infor- 
mation is sometimes obtained in this way. 


Particular attention should be paid to the tone of the sphincter 
muscle. Relaxation of this muscle is said to be one of the earliest 
symptoms of tertiary lues, but an atonic sphincter is also frequently 
seen in elderly and debilitated individuals. Sphincter spasm may 
indicate the presence of fissure, ulcer, cryptitis, papillitis, submucous 
abscess or fistula, or any other disease of an inflammatory nature. 


Anoscopy: Any one of a variety of instruments may be used to 
visualize the anal canal and lower rectum. Most of the more com- 
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light may be used and is preferred by some men. 


lateral position. The instrument should be well lubricated and, 
with the right buttock retracted by an assistant or the patient, the 
tip of the scope is pressed gently but firmly against the anal orifice. 
As it enters the anal canal it should be rotated and inserted to its 
full length. The obturator is then removed and the light turned on. 
The mucosa of the lower rectum, anal canal and pectinate line is 
then inspected for hypertrophied papillae, inflamed crypts, internal 
hemorrhoids, internal openings of fistulous tracts, and ulcerations 
of the mucosa or skin. 


Proctosigmoidoscopy: This procedure should be a routine part 
of the examination of every patient with rectal or colonic symptoms. 
All too often serious pathology is found just beyond the reach of 
the examining finger or the anoscope, even when disease in the lower 
rectum or anal canal apparently accounts for the symptoms pre- 
sented by the patient. There is nothing to prevent a patient with a 
fissure or bleeding hemorrhoids from also having a carcinoma in 
the upper rectum or sigmoid. 


It is essential that the bowel be thoroughly cleansed in order to 
perform adequate proctosigmoidoscopy. This is best accomplished 
by one or more cleansing enemas given from four to six hours prior 
to the examination. Some proctologists prefer to examine the pa- 
tient before the bowel is cleansed, since valuable information is 
sometimes gleaned from the appearance, odor, etc., of the contents. 
In such cases, the examination must always be repeated after the 
bowel has been cleansed. 


The position of the patient depends somewhat on the wishes of 


exaggerated knee-chest position. Some very capable proctologists, 


physicians. 


The proctosigmoidoscope is a tubular instrument between six and 
twelve inches in length, and from one-half to one inch in diameter. 
It is electrically lighted, with the light at either the distal or prox- 
imal end of the tube. Most scopes are equipped with a lens at the 
proximal end which permits closing of the tube and allows for in- 
 flation of the bowel with air. 


monly used scopes are electrically lighted but direct or reflected 


This portion of the examination should also be done in the left- 


the examiner. A special proctoscopic table permits the patient to 
be placed in the inverted position and, in some cases, allows for — 
easier passage of the instrument. In the absence of such a table, — e 
however, a very adequate sigmoidoscopic examination may be ac- 
complished on any flat examining table by placing the patient in the = 


in fact, prefer this position and, of course, it is available to all _ 
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With the patient in the desired position and properly draped, 
the lubricated instrument is gently inserted through the anal canal. 
In so doing the instrument is “‘aimed”’ in a line running from the 
anus to the umbilicus. When the tip of the scope has entered the 
rectum, the obturator is removed, the light turned on, and the 
remainder of the procedure carried out under direct visualization. 
The instrument should never be passed blindly, since perforation of 
a diseased bowel wall may occur without any warning to the 
examiner. 


In the absence of painful lesions of the anal canal, malignancies 
or strictures, it is usually possible to pass the instrument into the 
sigmoid without difficulty. In some instances, inflation of the bowel 
with air facilitates the passage of the instrument but this should be © 
reserved for selected cases since it is not without danger and fre- 
quently causes considerable discomfort to the patient. 


The examination of the bowel wall is usually carried out as the 
scope is withdrawn after inserting it to the highest level possible. 
The appearance of the mucosa is noted, especially inflammation and 
ulcerations. Polypi, malignancies, and diverticula may be readily 
detected. The valves of Houston should be carefully inspected, 
with special regard to the superior surfaces of these structures since 
an early malignancy in this location may easily be overlooked. 


During this phase of the examination the opportunity for remov- 
ing a section of tissue from all suspicious lesions should not be over- 
looked. Specimens should be removed through the sigmoidoscope 
under direct visualization by means of the specially designed alliga- 
tor-jawed biopsy forcep. An effort should be made to include both 
normal mucosa and neoplastic tissue in each specimen sent to the 
pathologist. 


Laboratory Procedures: A number of laboratory procedures are 
helpful, and at times indispensable, in making proctologic diag- 
noses. No effort is made to discuss them in the order of their value 
to the physician nor according to the frequency with which they 
may be used. Each has its place and, properly used, will add much 
information not otherwise obtainable. In no instance do these tests 
or examinations take the place of a careful history and a complete 
physical examination of the anus and rectum. They should be con- 
sidered as supplementary aids—at times supplying the information 
needed to establish the diagnosis and, at other times, verifying the 
clinical impression obtained on examination. 


Roentgenologic examination of the rectum is of little value and, 
indeed, is not needed since this region below the rectosigmoid is 
penile accessible to direct visualization and biopsy. X- aia study of 
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the colon by barium enema or by the double-contrast technic is a 
very important adjunct to our armamentarium. In my opinion, how- 
ever, these examinations should be performed by a roentgenologist 
trained in this kind of work since an improperly performed or in- 
correctly interpreted x-ray study of the colon may give both the 
physician and the patient a false sense of security—with fatal re- 
sults for the patient. 


The biopsy has been previously mentioned. It should be used 
freely, not only in the uncertain or suspicious lesions, but also in the 
obvious malignancies, since grading of the carcinoma may often be 
of value in determining the proper procedure to follow in initiating 
treatment, and the prognosis. 


The use of bacteriologic smears and cultures is known to all. In 
obtaining material for culture, the scope should be sterile when in- 
troduced and care should be exercised lest the sterile swabs be con- 
taminated while being transferred from the tube to the scope and 
back to the tube. The use of these procedures usually requires the 
facilities of a well equipped clinical laboratory. Examination of 
stool for parasites and ova is invaluable. 


The value of the following tests is obvious. The Kahn or Was- 
sermann test for syphilis and the Frei test for lymphopathia vene- 
reum often give the clue that is necessary to establish the diagnosis 
in ulcerative lesions or strictures involving the rectum or anus. The 
benzedrine test is a common procedure for determining the presence 
of occult blood. Although tuberculosis of the anus and rectum is 
rare, it does occur and should not be overlooked. The tuberculin 
test is valuable but biopsy should also be used in suspected lesions 
since patients with pulmonary tuberculosis may have nontuberculous 
inflammatory lesions involving the anorectal region. 


The place of the blood count and urinalysis in the study of a 
patient needs no emphasis. 


It is apparent, then, that the examination of the anus, rectum, and 
sigmoid colon is a relatively simple procedure which can be per- 
formed by any physician, on any type of examining table, in a short 
period of time, and with a minimum of equipment. It should be a 
part of every physical examination. 
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HOSPITAL* 


James C. Drye, M.D. 
Haro_p Bere, M.D. 


Louisville 


ss is a of the mortality and morbidity of 
dicitis in the Louisville General Hospital. We will present a 
comparison of the mortality and morbidity rates of two periods. 
The first period covers the years 1937 through 1939, and was 
chosen to represent the prepenicillin era. The second period covers 
the years 1946 through 1948 when both sulfa drugs and penicillin 
were readily available for use. 


The basis of the classification used in our series rested on the 
report of the pathologist and only cases reported as acute appen- 
dicitis in its different stages are in the series. Simple acute, acute 
suppurative, and gangrenous appendices are referred to as “‘non- 
complicated cases.” ‘‘Complicated cases” include acutely perforated 
appendicitis with or without abscess. There are 181 cases in the 
early series (1937-1939) and 167 in the recent series (1946-1948). 


Methods of Treatment: Both before and after the advent of 
penicillin and sulfonamide therapy, an attempt was made in all 
patients to reestablish the electrolyte balance by the use of paren- 
teral fluids when needed. In the later years there has been a more 
intelligent use of fluids and occasionally some blood has been used 
before operation in serious cases. We have never adopted a rigid 
routine of preoperative treatment. However, in later years it has 
been the tendency to give patients with suspected peritonitis a large 
dose of penicillin, usually around 100,000 units, and 2% grams of 
sodium sulfadiazine before operation. 


Primary appendectomy is done in all cases as soon as a diagnosis 
is made of acute appendicitis without localized abscess. In the pres- 
ence of an acute peritonitis, operation is done as soon as the elec- 
trolyte balance is corrected and the patient has received his peni- 
cillin and sulfadiazine. We do not wait for localization in such 
cases. 


All appendectomies are done through a McBurney or a similar 
muscle-splitting incision. In cases in which there is not a localized 
abscess no drains are introduced into the peritoneal cavity and the 
wound is closed tight to the fascia. Above the fascia, in some cases 
drains are inserted in the subcutaneous tissue, and in some the sub- 
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cutaneous tissue and skin is left open and closed two or three days 
later. 


Cases in which there is a localized abscess have always been 
treated conservatively. Since the days of penicillin the majority of 
these abscesses have resolved and an interval appendectomy has 
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been done six weeks later. Before penicillin many of these abscesses 
did not resolve. In cases in which the abscess does not resolve the 
abdomen is opened through a McBurney incision and a drain intro- 
duced into the abscess cavity. The appendix is removed only if easily 
accessible. If the appendix is not readily accessible, a drain is in- 
serted and an appendectomy is done approximately six weeks later. 


In recent years penicillin has been given routinely to all cases of 
acute appendicitis after operation. An appendectomy is considered 
an unclean operation. In cases in which there is peritonitis or other 
extensive localized inflammation, penicillin or penicillin and sulfa- 
diazine are used depending on the extent and degree of the inflam- 
matory process. 


Incidence of Perforation and Abscess Compared in the Two 
Series: In the earlier series 33 per cent of all cases were compli- 
cated. In the recent series 37 per cent were complicated (see Chart 
1A). That this figure has remained essentially unchanged shows 
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that further efforts should be made to teach the public of the seri- 
ousness of abdominal pain and to report earlier for treatment. 
However, the closeness of the figures makes our mortality compari- 
son more accurate. 


Comparison of Mortality in the Two Series: The ‘“noncompli- 
cated cases” (see Chart 1C) (simple acute, acute suppurative, and 
acute gangrenous) accounted for no deaths in either series. In the 
complicated cases (perforation with or without abscess) death oc- 
curred in 23 per cent of the earlier series and 6.7 per cent of the 
recent series (see Chart 1B). It is in this group that the effects of 
the antibiotics are evident. The mortality in all cases in the first 
series was 7.9 per cent and in the recent series 2.4 per cent (Chart 
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DEATHS BY AGE 
Chart II 


Comparison of Mortality by Ages in the Two Series: When 
broken down according to age, a striking trend is noted. In the 
earlier series, death occurred at all ages with highest incidence in 
the younger groups, dropped in the middle years, and rose again 
in those 50 years old or more (Chart IL). In the recent series all 
deaths occurred in patients 50 years or more. Any further efforts 
to reduce our mortality rate will have to be concentrated on the 
older age group. 

Analysis of Recent Series: A detailed analysis of the recent series 
was made in an effort to evaluate our methods and results. The 
total series included 167 consecutive cases. Antibiotics and sulfona- 
mides were'available for use in these cases. 

A. Age: The age distribution of our recent series (Chart III) 
was similar to that of other studies and to our previous earlier 
series (Chart IV). 


= 
| 
; 
© 
: 
ne 
a 
i 


THE SOUTHERN SURGEON 
APPENDICITIS 


O4 $9 1014 5-19 WU 044 1569 DS SSD OSs 650 OM 7580 
AGE 


ae Chart III. Age Distribution 1946-1948 
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Chart IV. Age Distribution 1937-1939 


In considering both groups the highest incidence was found in 
the group 10 to 20 years old. The youngest patient was 18 months 
old and the oldest was 75 years. In the earlier series the highest 
incidence of complicated cases was in the youngest age group (1 to 
4 years) where it was 100 per cent (Chart IV) and was high in 
both series in the older age group (50 years or more) (Charts III, 
IV). The bizarre symptomatology present in these age groups leads 
to delayed or mistaken diagnosis and consequently to more com- 
plications. 

B. Sex: There were 114 cases of appendicitis among the male 
admissions and 53 among the female admissions (Figure VB). 
When corrected against the total k hoapite: admissions it is seen that 
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this difference is much more marked (Chart VI). The Siete per 
thousand for the males was 10.0 and for the females 3. 3. 
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Chart V 


C. Race: There were 93 white patients and 74 colored patients. 
When corrected against the total admissions to the hospital it gave 
a rate of 5.8 per thousand admissions for the white patients and 
7.6 per thousand admissions for the colored patients (Charts VI, 
VII). The highest rate of incidence occurred in the colored males 
where it was 12.4 per thousand admissions. The lowest rate was 
in colored females where the rate was 2.5 (Chart VIII). 


D. Appendicitis in the Colored Female: The apparent total in- 
cidence of appendicitis is much lower in the colored female than in 
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Chart VIII. Sex and Race: Corrected incidence per thousand 
admissions 


the white female (Chart IX). We say ‘‘apparent” because we 
believe that the real total incidence in the colored female is as high 
as, if not higher than, in the white female. That there is not a 
racial immunity present is suggested by the high incidence in the 
colored male. 
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Chart IX. Race: Corrected incidence in females per thousand aes 
admissions 
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On further breakdown of these figures we found that the inci- 
dence rate of uncomplicated appendicitis in the colored female was 
much lower than in the white female, while the rate of complicated 
appendicitis was much higher (Chart IX). 


The increase of complicated appendicitis in the colored female 
becomes much more striking when broken down into age groups 
(Chart X). In colored females below the age of fourteen 33 per 
cent of the appendicitis was complicated, which is about the same 
rate as for the entire group (37 per cent). In the group above four- 
teen, the age group where pelvic inflammatory disease is so com- 
mon, 60 per cent of all cases were complicated. 


We suggest that the high incidence of pelvic inflammatory disease 
in the colored female tends to mask acute appendicitis. It masks 
the disease from both doctor and the patient. Colored women who 
have been treated conservatively by the hospital clinics for pelvic 
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Chart X. Comparison of incidence: Colored females and total 
series 


inflammatory disease may treat themselves at home for pelvic in- 
flammatory disease with the previously recommended therapy when 
they actually have appendicitis. When they do come to the hospital 
with low abdominal pain undoubtedly appendicitis is often confused 
with pelvic inflammatory disease. 


Thus, appendicitis in the colored female is likely to subside or go 
on to perforation and abscess formation under conservative therapy 
for the supposed pelvic inflammatory disease. We think that this 
accounts for the low incidence of simple, and the high incidence of 
complicated cases in our colored females. 


The death rate of 5.3 per cent among negresses is over two times 


higher than that of the entire group. This is of course due to the 
high incidence of complicated appendicitis in this group of patients. 


E. Duration of Symptoms (Chart XI). 
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Preoperative Time: In the uncomplicated series the average 
duration of symptoms at the time of admission to the hospital was _ 
28.7 hours. They spent an additional 4.6 hours in the hospital mak- _ 
ing a total duration at time of surgery of 33.3 hours. ; 


__In the complicated series the average duration of symptoms at _ 
alee of admission was 81.2 hours. They spent an additional 47.9 _ 

hours in the hospital preoperatively, making a total of 129.1 hours 

; By (5+ days) at the time of surgery. 


o~e aan This is even more striking in the complicated cases of those 50 
“ years or older. The average duration of the symptoms at the time 
of admission was 97.7 hours (3+ days). They spent an additional — 

119.5 hours (5 days) in the hospital preoperatively for a total of | 


217.2 hours (8+ days) at the time of surgery. 


While part of the long preoperative time was due to bizarre 
symptomatology, mistaken diagnosis and occasionally unwise pro- 
- crastination of the physician, this was a minor factor. The average 
of the preoperative time was greatly elevated by the time spent in — 
_ those cases in which the physician deliberately and wisely delayed 
operation until the abscess became well localized or resolved. 


Postoperative Time: The uncomplicated cases left the hospital 
in an average of 5.9 days. Complicated cases spent 17 postopera- 
tive days (Chart XI). 
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F. Deaths: There were four deaths in the series of 1946-1948 
group for a death rate of 2.4 per cent. There were no deaths in the 
uncomplicated cases. All four deaths occurred in the complicated 
group (6.5 per cent). nts were 50 years old or 
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older. Twenty-five per cent of all patients 50 years or older died 
(Chart XII). In only two of the four cases in which death occurred 
was the diagnosis made before death. 


Two of the four cases (N.H. and A.L., Chart X) in which death 
occurred were correctly diagnosed. No diagnosis was made in one 
case (F. J., Chart XIII) and an incorrect diagnosis was made in 
the remaining case (W. P., Chart XIII). 
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GENERAL DIscussION 


Chemotherapy in Appendicitis: The value of sulfonamide com- 
pounds and penicillin in traumatic surgery in preventing spreading 
fatal peritonitis was demonstrated during Warld War II. Prac- 
tically every wounded soldier routinely received sulfadiazine and 
penicillin before and after operation. There is little doubt that this 
therapy made possible the relative infrequency of spreading fatal 
peritonitis. 


We have not established a set routine for chemotherapy in the 
treatment of appendicitis either preoperatively or postoperatively. 
However, with very few exceptions all the patients with perforated 
or abscessed appendicitis received penicillin and sulfonamide in 
variable amounts. A small number received penicillin preopera- 
tively. 

There is a great amount of clinical evidence to indicate the effec- 
tiveness of chemotherapy in the control of peritonitis. A compara- 
tive study of sulfonamide drugs reported by Ravdin, Rhodes and 
Lockwood’ reveals a distinct lowering of mortality and morbidity 
of appendicitis. The value of penicillin in traumatic injuries of the 
abdomen was demonstrated in World War II. Imes? reported dis- 
tinct lowering of mortality and peritonitis with no instance of dif- 
fuse suppurative process during the Italian campaign. Drye® re- 
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ported a mortality due to peritonitis of less than 2 per cent in 3,200 
abdominal wounds treated by the Second Auxiliary Surgical Group 
in the Mediterranean Theater of Operations and the European 
Theater of Operations. Crile* has stated that large doses of peni- 
cillin are necessary to control the peritonitis secondary to appendi- 
citis and has reported no mortality in 50 cases so treated. 


It is our contention that the use of antibiotics in the complicated 
cases has been a major factor in the reduction of our mortality rate 
from 7.9 per cent in 1937-1939 to 2.4 per cent in 1946-1948. In- 
creased use of blood, intestinal decompression and more accurate 
administration of electrolytes also played an important rdle. 


Further Reduction and Mortality: Further efforts to reduce 
mortality rates at the Louisville General Hospital call for an effort 
to lower the percentage of complicated cases by earlier diagnosis, 
more attention to the differential diagnosis of acute pelvic inflam- 
matory disease and acute appendicitis, and concentration on the 
problem of the acute abdomen in the aged. 


Lowering the percentage of complicated cases remains in the 
hands of the public health educators. The recent emphasis on the 
problems of cancer, tuberculosis, and poliomyelitis may possibly 
have caused neglect of appendicitis problems. 

The conception of “It’s P.I.D. until proved otherwise” when 
dealing with lower abdominal pain in the colored female should be 
abandoned. 

Coexisting degenerative diseases contributed heavily to the fatal 
outcome. In the group 50 years or older none of the deaths could 
be attributed entirely and directly to appendicitis. However, we 
must still make a great effort to reduce the mortality by making 
earlier diagnosis, reducing the preoperative time by less procras- 
tination and more active early surgical intervention, at times even 
without a definite diagnosis. We must also see the older patients 
much sooner. 

1. The use of antibiotics and sulfonamides has markedly reduced 
the mortality in complicated appendicitis. 

2. In patients over 50 years of age there is a long delay before 
admission and between the time of admission and operation. 

3. There is an increase in the incidence of perforation and ab- 
scess with delay. 

4. The mortality in the series in which penicillin and sulfonamides 
was used was limited to the patients ¢ over - pete of age. 
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5. To reduce the incidence of perforation and abscess and the 
mortality rate particular attention must be paid to the patients over 
50 years old. Operation must be done much earlier than hereto- 
fore. Definite clear-cut signs as seen in younger people should not 
be required before operation. 


6. The incidence of appendicitis is probably about the same in 
the colored female as in the white female. 


7. Appendicitis is frequently overlooked in the colored female 
and is often allowed to go on to spontaneous resolution or to per- 
foration and abscess formation. 
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CARCINOMA OF ESOPHAGUS 


A Report of Seventeen Cases* 


JosePH E. Hamiton, M. D. 


Louisville 


. bie report deals with 17 cases of carcinoma of the esophagus, _ 
the total number that have been treated at the Veterans Hos- 
pital, Louisville, Kentucky, since its opening in April, 1946. It is 
-much too early to judge end results on the living cases; however, 
the series is representative and, we think, should be added to the 
growing literature. Several authors’? have already very well sum- 
- marized the evolution of surgical management of this disease since 
Adams and Phemister* in 1938 reported the first successful trans- 
thoracic resection and esophagogastrostomy for carcinoma to be 
performed i in this country. The pertinent data in these cases are 


No Benen causative factors have appeared in any of the 17 
cases here presented. Watson‘ listed certain congenital anomalies 
as predisposing to this condition. In a later article® he called atten- 
tion to the relationship of the esophagus to the oral cavity and 
wondered if the same irritant might not produce similar changes in 
both locations. He listed fourteen instances in which primary can- 
cer of the esophagus was associated with an independent primary 
intraoral cancer. One of our patients (No. 17, Table II) had an 
independent squamous cell carcinoma of the floor of the mouth. All 
sixteen of the squamous cell carcinoma patients had poor oral 
hygiene and were within the age group of squamous cell carcinoma 


of the oral cavity. 


Six, or 35 per cent, of the seventeen patients were negroes, 
whereas only 13.5 per cent of our hospital admissions are of the 
colored race. Taquino,® in reviewing 145 cases from the Charity 
Hospital in New Orleans, found that 60 per cent occurred in negroes 
but pointed out that their colored admissions were close to that 
figure (45 per cent before the War; 55 per cent since). Leiter’ in 
his excellent review of the literature found that the great prepon- 
derance of cases occurred in the white race. 


Ertoocy 


*From the Department of Surgery of the University of Louisville School of Medicine 
and the Louisville Veterans Administration Hospital. 

This paper is not intended to represent the views ‘Veterens but 
only those of the authors. 
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: CANCER OF ESOPHAGUS 


HAMILTON-DUNCAN 
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HAMILTON-DUNCAN: CANCER OF ESOPHAGUS _ 121 


SYMPTOMS 


The symptomatology of the 17 cases is only significant in that 
one patient (No. 13, Table 1) did not complain of dysphagia. Can- 
cer of the esophagus may not reveal its identity to the patient or his 
doctor by specific complaints for a surprisingly long time or even 
until death. Thus, four of the present group (Nos. 2, 13, 15, and 
17, Table I), all of whose lesions were advanced to incurability at 
admission, had symptoms of only two to six weeks’ duration, surely 
a much shorter period than they must have been harboring their 
cancer. Also, one of us recalls a patient at the Boston City Hospital 
who died of unexplained hepatomegaly and cachexia, whose autopsy 
revealed a silent, small, pedunculated, squamous cell carcinoma of 
the lower esophagus and a metastasis-studded liver weighing 
5,500 Gm. 


If weight loss is significant of advanced disease, our group aver- 
aging 37 pounds under normal is certainly less hopeful than that of 
Payne and Claggett* which averaged 12 pounds weight loss. This 
is further borne out by the fact that of the 17 patients, in only two 
was operation curative (Nos. 10 and 12, Table 1), anda third (No. 
13, Table I) the prognosis was borderline since, although all grossly 
involved tissue was removed, the tumor had already invaded the 
thoracic duct and the periesophageal and left gastric nodes. It is 
interesting, furthermore, that the five patients surviving esopha- 
gectomy had lost only from 12 to 29 pounds, whereas those who 
were inoperable or died in the immediate postoperative period had 
lost from 30 to 60 pounds (see Tables I and II). 


hysical examination revealed nothing other than varying degrees 
of emaciation and dehydration in 15 of the 17 cases. Two patients 
(Nos. 1 and 4, Table I) were found to have liver enlargement from 
metastatic cancer. One of these had a positive sentinal node. Roent- 
gen studies and esophagoscopy were carried out in all but one 
patient (No. 15, Table I), who had been explored at another hos- 
pital and who was transferred here for terminal care. It is note- 
worthy that in two instances barium swallow failed to reveal the 
lesion and that in one of these it was negative even after the cancer 
was localized and proved by esophagoscopy. This lesion, inciden- 
tally, measured only about 1.5 cm. in diameter and its owner (No. 
13, Table I) had had definite symptoms for only six weeks, yet at 
operation, as described above, it was found to have already extended 
to the thoracic duct and below the diaphragm. These facts point to 
the importance of esophagoscopy in all patients with persistence 
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-femtey point to the esophagus. This would be medias impor- 
= in patients of cancer age. 


PATHOLOGIC BEHAVIOR 


Histologic study of this group revealed 16 squamous cell car- 
cinomas and one adenocarcinoma. Of the 16 squamous cell car- 
cinomas, seven were grade 2, three were grade 3, four were grade 
4 and two were ungraded. It will be noted that one of the two 
curable cases was squamous, grade 2 (No. 10, Table I), and the 
other was adenocarcinoma, grade 3 (No. 12, Table 1). This latter 
lesion involved the lower quarter of the esophagus, extending to 
but not beyond the cardioesophageal junction. Taquino® reports 
that, of 124 carcinomas of the esophagus, 17 were adenocarcinomas 
and that the great majority of these were in the lower third. The 
spread and metastasis of the presented lesions are as one would be 
led to expect from the literature.*!® We disagree with Garlock’ 
who states that squamous cell carcinoma of the esophagus “rarely, 


Boston City Hospital, the squamous esophageal lesion was found | 
at autopsy to have metastasized to the liver. In general, growths 


four others with involvement at the level of the tracheal bifurca- — 
tion (Nos. 1, 2, 3, and 5, Table I), already had invasion of the 


choscopy in esophageal cancer arising at or above the aortic arch. 


TECHNICAL CONSIDERATIONS 


The technic employed in our esophagectomies has not varied 
essentially from that described by Sweet,’ Garlock? and others. We 


important in the surgical management. Our experience in esopha- — 
geal anastomosis includes, in addition to the seven esophagogas- — 


marized in Table III. 
a Preoperative Preparation. The essentials of the preoperative 
Preparation consist in: 


a. Bringing the patient’s red count, hemoglobin and plasma pro- 
teins to normal, or nearly normal, ash ich transfusion, high 


if ever” metastasizes to the liver. In four of our patients (Nos. 1, 
_ 4,9, and 11, Table Il), as well as the patient we quote from the 


involving the esophagus, below the aortic arch, tend to spread below | 
the diaphragm and are relatively amenable to surgery. Those aris- _ 
ing at the level of the arch or higher extend early tothe pulmonary 
hilum and aorta and early become inoperable. The two patients 
with cervical esophageal growths (Nos. 16 and 17, Table I), and | 


trachea when first seen. This emphasizes the importance of bron- 


will, therefore, confine our remarks to certain points that appear ves 


trostomies of this report, eight additional cases which are sum- 
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protein intake and supplementary intravenous protein hydrolysates. 
It will be found that the patient’s general nutrition will keep pace 
with this intensive therapy. 


b. Management of the local lesion. Frequent irrigations are 
made through a Levin tube followed by local instillation of small 
amounts of sulfasuxidine. Likewise, for two or three days preoper- 
atively the patient is placed on parenteral penicillin and oral strep- 
tomycin. 


Operation. Adequate exposure is absolutely essential, especially 
when high anastomoses are to be performed. We have been satis- 
fied with a long incision through the bed of the resected seventh rib 
with additional subperiosteal, paravertebral resections of short seg- 
ments of the sixth, fifth, and fourth ribs, as needed. The double 
thoracotomies through the bed of the resected seventh or eighth 
and fourth ribs proposed by DeBakey and Ochsner’* might be of 
advantage in extremely high anastomoses. In the esophageal resec- 
tion itself, we attempt, as far as possible, to remove in a single block 
of tissue the esophagus and surrounding lymph nodes. We also 
believe that, if the periesophageal nodes are involved with cancer, 
the subdiaphragmatic and left gastric nodes and a rim of esophageal 
hiatus should be removed in continuity with the intrathoracic block 
dissection. It has seemed advisable routinely to expose and protect 
the thoracic duct. In one patient (No. 13, Table II), who had a 
nodule of carcinoma within the thoracic duct, this structure was 
resected with the contained nodule, and the proximal and distal 
ends were carefully ligated. No demonstrable ill effects followed. 


It is of no particular moment if the right pleura is opened during 
the operation. However, a portable chest plate should be taken 
before the patient leaves the operating table and both pleural cavi- 
ties should be aspirated free of air and fluid. 


As to the anastomosis itself, we have used in all cases a double 
_ row of interrupted 000 cotton sutures, the inner through all layers, 
the outer row of inverting Cushing or Lambert type sutures. It has — 
not appeared necessary to make the circular hole in the stomach — 
proposed by Sweet” or the extra vertical incision in the a i ‘ 
as propos: by DeBakey and Ochsner.** We simply make a_ 


geal stoma. This is made, of course, ahi i back row of pane: | 
between esophagus and stomach has been placed. In none of our | 
fifteen anastomoses has there been any demonstrable leak, stricture _ 
or swallowing difficulty. However, four of the fifteen died within | 
. the first forty-eight hours postoperatively, thus scarcely allowing 

ad time for any anastomotic defect to appear. 


ta 
a 
‘ 
2 
; 


| HAMILTON-DUNCAN: CANCER OF ESOPHAGUS 125 


One of the most important steps in the entire procedure is the 
adequate suspension of the stomach within the chest so that there 
is absolutely no tension at the suture line. The animal experiments 
of Carter, Stevenson and Abbott'* have very nicely demonstrated 
this principle. 

In closing the diaphragm, the surgeon should tack it loosely 
around the stomach with multiple fine sutures so as neither to con- 
strict it in any way nor to strangulate the right gastric and gastro- 
epiploic arteries which are the lifeline of the intrathoracic fundus. 


Postoperative Care. There is surprising lack of unanimity among 
surgeons as to the advisability of an indwelling Levin tube and as 
to the postoperative limitation of oral intake. It is becoming in- 
creasingly apparent that if the anastomosis has been well performed 
the resumption of swallowing may be relatively early and that it 
matters little whether or not the Levin tube is used. It has been our 
custom, thus far, to leave a Levin tube down for the first four or 
five postoperative days and to interdict swallowing as much as 
possible during this period. However, Garlock’ cautions against it 
and McNeer” believes it not only is not necessary but contributes 
to pulmonary complications. 


Chemotherapy. We have had no case of empyema or wound in- 
fection, and attribute this as much to the maintenance of normal or 
nearly normal red count, hemoglobin and protein metabolism as to 
chemotherapy. We have of late, in extensive resections in contam- 
inated fields, been dusting raw surfaces once or twice during the 
operation with an ampule or two of crystalline penicillin, reasoning 
that, even though much will be floated away in the bloody ooze, a 
high local concentration is created before bacteria have been allowed 
time to incubate. Postoperatively, for the first few days, large 
parenteral doses of penicillin and streptomycin are given. 


SUMMARY 


1. Seventeen cases of carcinoma of the esophagus are presented, 
seven of which underwent resection with esophagogastrostomy. 


2. No leakage or stricture has occurred in any of these or in 
eight other esophageal anastomoses performed by the authors. 


3. The first two of the seven esophagectomies of this series died 
within thirty-six hours postoperative. The last five consecutive 
cases have survived operation. The two patients in whom resection 
with hope of cure was performed are living and well seventeen and 
twelve months, respectively, following operation. The patient with 
borderline curability is still alive, but with metastatic cancer, nine 
months following operation. 
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THE. SURGIC. AL RELIEF OF VESICAL NECK 
IN CHILDREN* 


Louisville 


oo of the vesical neck and posterior urethra in infants and 
children are characterized by their devastation to the upper 
urinary tract without symptoms or with only minimal symptoms. 
It is the rule rather than the exception that irreparable urinary tract 
damage precedes marked symptomatology. We have found it not 
uncommon that the child is first seen because the mother has noted 
an abdominal tumor which has been preceded by urinary frequency 
that has been disregarded or minimized. It will be noted from the 
cases presented that the instances of early diagnosis have been made 
by thorough urologic study. 


Te avoid the inexcusable tragedy of late diagnosis there are a 
few simple rules that will assist in circumventing this occurrence. 


A complete urologic diagnostic study in every instance of con- 
tinuous or intermittent pyuria whether gross or microscopic of only 
a few pus cells in a centrifuged catheterized urine. 


2. An estimation of residual urine in any child or infant with 
urinary irregularity or frequency. A simple way to stimulate an 
infant to void is to introduce a catheter to the external vesical 
sphincter and quickly withdraw it. This will usually incite voiding 
and then the catheter is inserted into the bladder to obtain a true 
picture of residual urine. If the retained urine exceeds 10 c.c. the 
child should have a careful urologic study to determine the presence 
or absence of vesical obstruction. This study should include retro- 
grade pyelograms with ureterograms. 


3. A urologic study in any child complaining of or demonstrating 
gastrointestinal symptoms for which there is no satisfactory ex- 
planation. 


4. Urologic investigation in every child or infant with an unex- 
plained lower abdominal mass or tenderness. 


Obstructing lesions of the vesical neck can be classified into those 
of the posterior urethra and those of the vesical neck proper. The 
urethral lesions are usually urethral valves which occur in the pos- 
terior urethra and characteristically permit the catheter to enter 
the bladder unobstructed and still voiding is obstructed. The vesical 


*From the Section on Urology, Department of Surgery, University of Louisville 
School of Medicine, Louisville, Kentucky. 
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neck lesions effect a narrowing of the bladder outlet by bladder neck 
hypertrophy, hyperplasia or fibrosis. The common denominator in 
all these congenital lesions is obstruction. 


These urethral and vesical neck lesions have in the past been 
approached either transvesically or transurethrally and neither 
method has proved entirely satisfactory in our hands. The trans- 
vesical approach characteristically lacks adequate visualization and 
positive hemostasis in vesical neck pathology. The transurethral 
approach has certain imposed mechanical limitations particularly in 
infants. We are aware of their apparent satisfactory use in some 
clinics, but our experience has not been entirely without dissatisfac- 
tion. We have adopted the retropubic approach in dealing with 
these lesions and have found this surgical route to _— both 
adequate visualization and positive hemostasis. soe 


Lacision of skin — Catheter 

and sheath of 

cectus muscle 4 


Supra- 


fistula 


Fig. 1. Previous cystostomy drainage does not contraindicate the retropubic — 
method for the relief of posterior urethral and vesical neck pathology. 


The prostate and vesical neck is approached through either a 
longitudinal or transverse suprapubic incision which includes both 
the skin and rectus fascia. Infants of less than a year of age, with- 
out previous cystotomy drainage, we have used the longitudinal 
incision since it affords a more adequate exposure. Previous cys- 
tostomy does not prevent the use of this method in dealing with 
the vesical obstruction (fig. 1). Following the skin and fascial in- 
cision the rectus muscles are separated, the hypogastric fascia 
opened and the empty bladder displaced posteriorly and cephaled. 
The fat pad over the and vesical neck is 
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to expose the variable vascular endopelvic fascia overlying the pros- 
tate. If the veins are prominent they are individually doubly ligated 
and severed. Endopelvic veins that are not prominent are disre- 


garded and dealt with ameter when ems ensues at the time 


nersing \ 


pros € 


Fig. 2. The prostate is incised longitudinally from the apex to the prostato- — 
vesical junction. 


the gland to the prostatovesical junction pee the incision is aia 
into the posterior urethra (fig. 2). At the superior angle of the 
incision the lateral branches of the prostatic venous plexus are 
divided and these vessels are ligated with a single suture on each 
side of the incision. These sutures are left long to act as tractors 
and when lateral tension is exerted the entire posterior urethra and 
vesical neck are adequately exposed for visualization and palpation 
(fig. 3). We mention palpation particularly since in two instances 
where the vesical neck obstruction appeared visually to be relieved, 
we palpated some dense underlying tissue. This was removed and 
the vesical neck could then be visualized and palpated to be free of 
an obstructing tissue. 


Following the removal of the tissue about the vesical neck (fig. 4+) 
the bleeding points which occur at approximately 5 and 7 o’clock 
are ligated with a suture of fine catgut and immediately the wound 
is dry. The prostatic capsule is approximated with a running suture 
of fine chromic onan after a catheter of small caliber i is s introduced 
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Fig. 4. Vesical neck pathology can be readily visualized and corrected. 


into the bladder per urethram. The abdominal wound is closed in 
layers and a drain is left in place for two days. The catheter is 
removed on the fourth day and voiding in these children is spon- 
taneous and uncomplicated. 


We have treated five such children from three months to 13 years 


| 
— 
Fig. 3. Posterior urethral valves are visualized. 
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of age with excellent results and a surprisingly insignificant mor- 
bidity. Upper tract damage was not evident in two children, 3 
months and 9 months of age, since both these children were studied 
during periods of minimal symptoms and the obstructive uropathy 
found before extensive damage had taken place. The nine year old 
child had suffered irreparable renal damage in spite of the fact that 
he had been seen repeatedly by many physicians because of urinary 
disturbance of vague proportions. 


All of the children in this group have had a most gratifying post- 
operative course. These children have been followed for more than 
two years in one instance, one year in another and the remaining 
three less than 9 months. In every instance there was no residual 
urine postoperatively and wound healing was primary in every in- 
stance except one in which there was a suprapubic fistula which 
closed after a urethral catheter was reinserted for four days. 


The ital route to vesical neck and posterior urethral path- 


ology in infancy and childhood is advocated. The method is dis- 
cussed and a series of five cases is presented which demonstrated 
a most gratifying result in every instance. This numerically inade- 
quate group of children is reported to suggest additional trial by 
others in an attempt at accurate evaluation of the method. 


801 Heyburn Bldg. 
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THE NATURE OF AND TREATMENT OF TENDINITIS 
OF THE MUSCULOTENDINOUS CUFF OF THE 
SHOULDER AND SUBACROMIAL BURSITIS* 


K. ARMAND FiscHer, M.D. 
Kenton D. LEATHERMAN, M.D. 


Louisville 


[presario of the musculo tendinous cuff of the shoulder and 
subacromial bursitis is a painful malady which is usually present 
in the supraspinatus or adjacent tendons, and may involve the bursa 
beneath the deltoid muscle in one or both shoulders. The pathology 
of the condition is poorly understood by most practitioners, and 
thus there are many forms of treatment, with the result that some 
patients sustain a distressing and severe disability as the result of 
inadequate treatment. 


Confusion in therapy of tendinitis of the musculotendinous cuff 
of the shoulder and subacromial bursitis arises also from the fact 
that the bursitis has been attributed to a number of causes. The 
most accepted etiologic factor is thought to be the “wear and tear” 
of repeated trauma to the musculotendinous cuff of the shoulder, 


causing a degeneration of the tendinous fibers with at times a result- 
ing calcium deposit in the supraspinatus tendon or adjacent tendons 
beneath the subacromial bursa. Later the calcified deposit may or 
may not rupture into the subacromial bursa. There are some types 
of bursitis in which no calcium deposits appear on x-ray, and in 
these the symptoms are attributed to degenerative changes resulting 
from injuries to the supraspinatus tendon. 


In reviewing the statistics of several hundred patients treated it 
was found that as a rule the condition appears past 40 years of age, 
but it can occur between 20 and 40 years. Rarely does the condition 
occur under 20 years of age. Statistics from private practice show 
the condition occurs ten times as often in females as in males. It 
may be that women are more prone to seek medical care, and for 
this reason the condition comes to the attention of the physician in 
the female more often than in the male. The male is busily engaged 
in earning a living and cannot afford oftentimes to seek medical 
care for mild bursal symptoms. 


Tendinitis and subacromial bursitis can be divided into three 
stages in order to describe the symptoms and physical! findings more 
clearly. They are the acute, subacute and chronic phases. 


*From the Section of Orthopedic Surgery, Department of Surgery, University of 
Medicine. 
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The acute tendinitis, or subacromial bursitis, presents the picture 
of a very painful shoulder which comes on over a period of 24 hours 
with early pain localized about 6 inches down from the shoulder 


i 


Painful spot 


in early bursitis 


Fig. 1. Diagram of shoulder and arm showing painful spot in 
early bursitis. 


joint in the region of the insertion of the deltoid muscle. However, 
on making pressure over the greater tuberosity of the humérus, 
tenderness there can be elicited at this early stage. From the region 
of the deltoid tubercle the pain usually spreads up the humerus and 
then involves the shoulder region. The patient may awaken with 
pain in the morning after having had a good night’s sleep. Others 
describe the pain as having come on following a first gardening at- 
tempt of the year, shoveling snow, or some unusual exertion of the 
upper extremities. Others say the pain comes on following athletic 
events to which they are not accustomed, or following rest in bed 
where they have assumed some unusual position in sleeping. Some 
patients date the beginning of their pain to some minor physical 
effort. Shoulder pains are followed by spasms of the muscles which 
fix the shoulder joint at the side of the chest. 


There are a few cases which develop pain in the shoulder slowly 
over a period of weeks, and sometimes months; they develop grad- 
ual stiffness in the shoulder. The involved shoulder may become 
swollen, and at times there is reddening of the skin over the painful 
area. The patient maintains the arm close to the side in adduction 
and internal rotation in an effort to splint the shoulder and prevent 
motion. Frequently the pain is so severe that the patient is unable 
to sleep, and only large doses of opiates can relieve the symptoms. 


The acute case usually consults a practitioner about the condition 
and some form of heat is given with sedation. There are other 
patients whose shoulders are not quite so painful, and their symp- 
toms are characterized by episodes of ued when ie arm is placed 
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in certain positions; and like other conditions the shoulder is painful 
at night or on usage. This type of case, because of lack of acuteness, 
may not consult the physician for a number of weeks, with the result 
that the shoulder becomes stiff due to holding the arm to the side. 


On x-ray examination of the acute shoulder one may find an 
amorphous opaque mass in the region of the musculotendinous cuff 
of the shoulder which varies from a pinhead size to masses extend- 
ing to 1% inches in length to % inch in diameter. At times there 
are separate areas of opaque material seen on x-ray films. In other 
cases of acute bursitis there is no evidence of any opaque material 
seen at all by x-ray. 


The subacute subacromial bursitis comes on after a gradual sub- 
sidence of the inflammatory area of the shoulder has occurred. 
_ Atrophy of the deltoid muscle and other muscles around the shoul- 
_ der is seen. Frequently pains are present in the trapezius muscle in 

the suprascapular region which radiate down the inner aspect of 
the arm and over the ulnar aspect of the forearm. Limitation of 
the shoulder is evident and the patient maintains the arm to the side 
in internal rotation. 


Anterior 
Scalenus 


oe Fig. 2. Diagram illustrating the downward pull of an immobile 
Phone! shoulder in subacromial bursitis with branchial plexus compres- 
- sion causing pains radiating down into arm, forearm and hand. 


As the condition passes from the subacute to the chronic stage the 
muscular atrophy of the shoulder is very marked, so that the head 
of the humerus is well outlined, and at times there appears to be 
some subluxation of the shoulder. Then the humerus is maintained 
against the side of the chest, and very little motion occurs in the 
shoulder joint. The motion of the shoulder region which remains 
is humeroscapular in type and this is even limited. Motion in in- 
ternal rotation and externa! rotation is negligible. The patient de- 
velops greater pains in the suprascapular region radiating down the 
inner aspect of the arm, forearm and into the fourth and fifth fin- 
gers. This type of patient at times becomes addicted to barbiturates 
or opiates because of excessive usage for the chronic pain. 


— 2 
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The pathologic changes seen in the subacromial bursa are usually 
due to the fact that there has been an injury to the musculotendinous 
cuff and frequently a calcium deposit has formed. Then with some 
unusual effort or enlargement of the calcium deposit it ruptures into 
the subacromial bursa. Frequently after this rupture occurs, acute 
symptoms become manifest in the shoulder, and a very red zone of 
reaction and inflammation is seen in the bursal sac. After the calci- 
fied deposit ruptures into the bursa, fluid is secreted and at times it 
has a yellowish look of thin pus. This is due to the fact that the 
bursal sac contains many leukocytes which are probably there to 
digest the calcareous material. 


ee ~~ 3. Diagram showing the rupturing of calcium ae into 


Following dx rupture of the calcareous ve a sisi like 
material forms in the bursa, and the region becomes a dark red color 
with injection and thickening. After several weeks’ time the acute 
process subsides, and in the meantime the inflammatory condition 
frequently invades the surrounding muscular structures and pro- 
duces an acute and subacute inflammatory myositis due to the for- 
eign body reaction. This inflammatory reaction at times is very 
intense with resulting bursal, capsular, and muscular adhesions and 
a consequent stiff shoulder. 


The shoulder joint capsule becomes involved in the inflammatory 
process. If the patient holds the arm rigidly to the side for several 
weeks the shoulder joint capsule contracts and does not allow motion 
in the shoulder after being held in this position. 


The tendinous deposits are usually found in the supraspinatus 
tendon, and there are a number which are found in the infraspina- 
tus, subscapularis and teres minor tendons. The deposits from the 
supraspinatus tendon may be as large as an inch long and multi- 
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locular or just the size of an ordinary pea, to pinhead in diameter. 
The deposit consists of a whitish substance the consistency of an 
ointment. In the chronic cases this whitish material may be more 
gritty with fibrous strands running through it. Various chemical 
analyses of this material have been made, and they show a mixture 
of calcium oxalate and organic material, mostly fibrous tissue. 


- Fig. 4. Diagram illustrating use of an abduction splint for relief 
of pain and to prevent an adducted stiff painful shoulder. 


is atrophy of the bone in this region, and oftentimes a dark area in 
the x-ray film is present underneath the tuberosity. There is absorp-_ 
tion of the lime salts from this region. At times there is bone | 
atrophy of the entire humerus, acromion process of the scapula and © 
clavicle. In some a spotty type of osteoporosis is seen. These path- | ee 
ologic bone changes are due usually to lack of usage of the shoulder _ We 
and probably because of increased blood supply due to the came. ae 
matory process. 


The treatment of acute tendinitis or subacromial bursitis over a_ 
number of years has become very conservative. These patients lose 
a lot of sleep due to pain. The usual case requires sedation with — 
opiates during the acute phase. There are some people who can get ‘oe 
along with aspirin and small doses of codeine or barbiturates. 


One measure that frequently relieves pain immediately is placing — 

*< the arm on an abduction splint to get the extremity away from the sy 
Bt of the chest. Having a patient sit down on a chair beside a 
- esis ia building up the arm with pillows t toa Nenana of 90 degrees 
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Fig. 6. Showing abduction traction in bed following irrigation or, sur- 
= (gery for calcified deposits in tendinitis or subacromial bursitis. aed 
away from’ the side of the chest is another method of abduction. 
This position frequently relieves pain altogether. A sling will help 
relieve pain, but in the end will produce harmful effects because it 
promotes the adducted position of the arm. When the patient has 
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a very acute shoulder with considerable redness then bed rest may 
be necessary for relief of pain. 


The use of heat to the shoulder is very beneficial and should be 
used either if the patient goes to bed, wears an abduction splint or 
sits with his arm abducted on a table. In almost any case hot moist 
packs applied directly to the shoulder give great relief. One should 

place a hot water bottle over the hot packs, or keep them warm with 
an infra-red lamp. The hot pack is kept on 24 hours a day, and this 
is true especially in very painful cases. The shoulder is kept in ab- 
duction, either on a spint or on pillows except when certain exercises 
are taken. 


In the mildly acute cases who want to continue at their occupa- 
tion and be ambulatory, an injection of one or two per cent novocain 
can be made into the region of the bursa. After relieving the pain 
with novocain, we put the extremity through a complete range of 
motion, and then show the patient how to bend forward and take > 
pendulum or circumduction exercises. These exercises should be 
done every hour by the clock when awake. 


Another popular method of treatment of the acute subacromial — 
bursitis with calcification is by aspiration and needling of the calcium 
deposit after injection of novocain. One finds the tender spot in 
the region below the acromion process of the scapula and greater 
tuberosity of the humerus. This area is injected with 20 to 30 c.c. 
of 1 per cent novocain. Then a needle of sufficient size or bore i ol 
introduced to puncture and withdraw any of the contents. At times | 
_ 2 needles are inserted into the bursa for an irrigation process. Sev. 
eral introductions of the needle are necessary where the one ; 
are multilocular. This method is very useful when the deposits are a 
soft and of a fluid type, and is less efficient in the chronic calcareous — 
type. A shoulder manipulation should always follow the irrigation. 


Treatment by irrigation is best carried on in a — because > 


placed in abduction traction. are used for rest. 24 
hours then hot packs and the usual routine of exercising are begun. — 
. In all cases one must see that they take pendulum or circumduc- — 
= - tion exercises every hour as soon as possible i in order to increase the _ 
_ motion in the shoulder joint. These motions can be done very w ell Sie 
after a few trials. Usually when the first 24 hours of severe pain 
has passed the patients can frequently do the exercises energetically. — 

_As soon as the shoulder has been moved with the pendulum motion _ 
_ the patients place the arm again in abduction, either on a splint or 
a pillow. While in this abducted position we try to have them put 
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Fig. 7. Illustrations showing exercises to be used following all forms 

of treatment for subacromial bursitis; namely, pendulum and circum- 

duction motions, external rotation stretching behind the head, internal 
stretching behind the back and wall crawling in elevation. 


their hand behind their head in external rotation. On standing, fol- 
lowing the exercises, they are urged to put their arm behind their 
back in internal rotation. 


X-ray therapy in the mild to moderately acute cases has been 
found to be very effective. However, this is not the whole cure. 
Experience has shown again even with x-ray therapy it is necessary 
to apply hot packs, to abduct the shoulder and to use the exercises 
in order to obtain a good result. 
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subacute or more chronic cases has been found to be of very little 
value whatever. 


Usually with from 5 to 7 days’ treatment the patient’s symptoms 
are quite well relieved and hot packs are no longer necessary. How- 
ever, even though the pain is slight at the end of this time, the exer- 
cises must be continued together with sleeping with the arm away 
from the side on pillows or on an abduction splint. During the day 
while a man is working at a desk, we advise him to keep his arm 
away from his side and to get up and put the shoulder through a 
complete range of motion every hour. That is, to put the hand 
behind the head, behind his back and take circumduction exercises. 


The treatment described for these acute cases must be carried 
out until the patient is absolutely pain free. The exercises must be 
used until a normal range of motion has been reestablished. 


There are indications for surgery in some of the cases of acute 
tendinitis with subacromial bursitis. In patients who have large 
deposits of calcium as seen by x-ray immediate evacuation by sur- 
gery saves a lot of time and relieves pain. The acute symptoms can 
be cleared up completely in from 5 to 7 days’ time, and the patient 
can return to a sedentary occupation. However, in a laboring man 
with acute subacromial bursitis it takes a number of weeks before 
he can safely do hard work. In patients having large calcium de- 
posits surgery is more indicated than in the smaller deposits, because 
there is more foreign body material to be absorbed from the region 
of the bursa. At times as much as a tablespoon of the amorphous 
calcified material is found in the region of the bursa. Some large 
calcium deposits are never absorbed, and a painful area may remain 
in the region of the tendon and bursa. 


As a rule the patient who has surgery for a calcium deposit is 
very gratified with the result. He loses the bursal pain immediately 
and has only the surgical pain due to the incision. At the time of 
surgery the shoulder is manipulated completely, and afterwards the 
arm is placed in an abducted position. Within 24 hours he is out of 
bed, taking circumduction exercises and putting his hand behind his 


~ head and behind his back. 


Treatment in the subacute and chronic cases is a more difficult 
problem. Patients who have had subdeltoid bursitis for a period of 
6 to 8 weeks usually have had their arms immobilized at their sides. 
They may or may not have a calcium deposit in the region of the 
subarcormal bursa. The usual patient who has his arm stuck down 
to his side and has had sedatives for 6 to 8 weeks without much 
relief is a very miserable person. Frequently the chronic bursal 
patients are addicted to opiates by the time the orthopedist sees 
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them. This type of patient can not tolerate very much pain, and it 
takes considerable wisdom and understanding to appreciate their 
pitiful plight. These patients are advised either to enter the hospital 
or to be near one where they can receive physiotherapy twice a day. 
They are informed that it will be necessary to undergo some pain in 
order to overcome this condition. We find that if they will take heat 
in the form of an infra-red treatment and hot packs in between the 
physiotherapy treatments the majority of them do quite well. They 
are started on pendulum exercises, taught how to keep their arms 
away from their sides by putting pillows on a table and then resting 
their arms on the pillows; or by starting off with an abduction splint 
with the airplane part collapsed as much as necessary to accommo- 
date the arm. Then the physiotherapist gives them wall crawling 
and other exercises following the application of heat. By gentle 
stretching and massage over a period of weeks the shoulder motion 
can be increased and a great part of the pain can be lost. 


In the subacute and chronic cases which have been going on for a 
period of weeks it sometimes takes 3 months of treatment to get the 
shoulder completely freed. As the shoulder loosens, the patients 
become more free of pain. Many patients are seen with pains in the 
side of the neck radiating down the arm and forearm into the little 
finger. This is all due to the fact that the arm is held to their side 
and the brachial plexus is being stretched downward by the im- 
mobile shoulder not being raised very much in the normal daily 
usage. 


After the subacute and chronic bursitis patients have physio- 
therapy and exercises for a period of several weeks, and dense ad- 
hesions still remain around the shoulder, then at times one must 
manipulate the shoulder under an anesthetic. Here a complete 
range of motion is sought after by stretching the shoulder in all 
directions. However, one must be careful in doing shoulder manipu- 
lations because the humerus can be fractured especially where there 
are dense adhesions. After a manipulation the patient is placed in 
an abducted position with traction on his arm, and an ice bag placed 
on the shoulder for 24 hours. Following this the patient gets out 
of bed and starts exercising the shoulder. First, the pendulum ex- 
ercise where the arm and shoulder hang forward. Then after that 
they are put back in bed, and an attempt is made to put the arm 
through a complete range of motion. As soon as possible these 
patients sit beside the bed and place their arm on an abduction 
splint or on a pillow on the bed. Then at hourly intervals they take 
their arm off the splint and take circumduction exercises. Heat in the 
form of an infra-red lamp is applied frequently or a continuous hot 

pack to the shoulder to help alleviate the inflammation and swelling 
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which occur following the manipulation. This type of treatment is 
carried out for 7 to 10 days in the hospital. 


On dismissal from the hospital the patient is put in the hands of 
a competent physiotherapist for further stretching and manipula- 
tion of the shoulder, preferably twice a day. The attending physi- 
cian should see these patients frequently to observe their progress 
and for guidance of the physiotherapist. One has to impress the 
chronic patient with the necessity of hourly exercises and heat rou- 
tine at home. This type of patient takes from 6 to 8 weeks usually 
to get a satisfactory range of motion. After manipulation the shoul- 
der has a tendency to stiffen up again unless one keeps trying to 
maintain the motion by exercises, heat and massage. At times in 
the chronic case it is necessary to wear an abduction splint for a 
period of 3 to 4 weeks; and one should always sieep with the arm 
away from the side. The patients are always cautioned that for a 
period of 6 to 12 months they must take exercises at regular inter- 
vals in the daytime to prevent further recurrence of this condition. 
Usually as the range of motion increases the pain leaves the shoul- 
der, and the pain radiating down to the little fingers and up into 
the neck gradually disappears. 


One finds that at times a patient will have a bursitis in one shoul- 
der this year and get over it, and then will have a bursitis in the 
opposite shoulder next year. At times some people have minor 
symptoms of bursitis which we think are due to a small tear in the 
supraspinatus tendon. These patients have recurring attacks when 
they strain their shoulder, and are cautioned that they must do no 
type of severe labor or hard work with their shoulder such as gar- 
dening or golfing until all symptoms have passed. 


There is another group of chronic tendinitis and bursitis patients 
who have calcium deposits in their shoulder that remain constantly 
painful and almost anything you do to them will not help them out- 
side of surgery. Any case that has a calcium deposit present with 
pain from day to day may need surgery for relief. Some residual 
calcium deposits seen on x-ray are not painful and are symptomless. 
Among the older patients with calcium deposits one must be con- 
stantly on the lookout for superior lung lobe tumors that have per- 
sistent shoulder pain, not relieved by conservative or surgical bur- 
sitis treatment. 


SUMMARY AND CONCLUSIONS 


The nature of tendinitis and bursitis of the shoulder cuff is poorly 
understood by many practitioners which results in inadequate 


therapy and a number of disabled shoulders. 
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Repeated traumas play a large part in etiology and appear to 
account for the pathology. Statistically the condition affects females 
more than males. 


Three stages of tendinitis and bursitis are described with varia- 
tions. 


A number of primary forms of treatment are described which 
should almost always be followed by sedation, abduction of the arm, 
warm moist packs, and the proper exercises. Abduction and exer- 
cises usually prevent the disabling frozen shoulder. 


Addiction is frequent in chronic cases. 
The physician must see the patient almost daily to rehearse the 
exercises and to impress the patient with the necessity of this. 


Surgery is beneficial in some acute and chronic cases. 


Superior lung lobe tumors in older patients produce at times 
shoulder pain simulating bursitis and are confusing when the calcium 
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OBSTRUCTION OF THE GASTROINTESTINAL 
TRACT IN INFANTS 


: 
CHARLES HucH Macuire, M.D.* 


Whew though obstruction of the gastrointestinal tract in the new- 
born and in infants is a relatively uncommon condition, it does 
happen with enough frequency so that more and more emphasis 
should be and has been placed upon early diagnosis and surgical in- 
tervention. In the past it has been true that many obstructions have 
gone unrecognized and undiagnosed until the infant had reached 
the point where surgery was hopeless. The following conditions 
represent most of the commoner types of obstruction. An effort 
will be made to point out a few factors which may be of help in 
diagnosis and management of the problems: 


Louisville 


CONGENITAL Pytoric STENOSIS 


Probably the most frequent reason for surgery within the first 
few days or weeks of life is congenital pyloric stenosis. Previously, 
the mortality from pyloric stenosis reached staggering heights; 
however, during the past several decades the mortality rate has 
dropped precipitously so that at the present, the rate should ap- 
proach one per cent—or even less. There were several reasons to 
account for the previous high mortality: first, many cases of pyloric 
stenosis went unrecognized and undiagnosed for days, or even 
weeks, so that by the time the infant was hospitalized, he was fre- 
quently appallingly dehydrated and quite often ounces to pounds 
below the birth weight—making the infant a poor surgical risk at 
the beginning. Secondly, a factor which contributed to the mor- 
tality rate was that if and when accurate diagnosis was made the 
pediatrician and the surgeon in their enthusiasm to correct the prob- 
lem would advise an operation much too soon. We now know that 
congenital pyloric stenosis is never an emergency. Days, or even a 
week, may be used to prepare these infants for surgery. An ade- 
quate period of time must be used to restore their electrolyte and 
fluid balance, as well as protein levels approaching normal. 


Congenital pyloric stenosis is mentioned in a paper of this type 
only to emphasize the fact that it is never an emergency, and ade- 
quate time must be taken to prepare these infants properly. 


DUODENAL OBSTRUCTION 


_ Obstruction of the duodenum in the newborn and in the first few 


weeks of life presents an interesting problem. The etiologic factors 


*From the Department of Surgery, nates of ‘Louisville ‘School of “Medicine. 
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involved in duodenal obstruction may be roughly grouped into two 
classes: the intrinsic and extrinsic factors. The intrinsic factor in 
duodenal obstruction has its beginning during the formation of the 
intestinal tract and begins somewhere between the fifth and tenth 
weeks of fetal life. During this time the intestinal tract from the 
pylorus downward passes through a so-called ‘‘solid stage,” at which 
time the lumen of the intestine is filled with epithelial cells. These 
cells later coalesce and an open tube is again formed. If something 
happens during this formation of a patent bowel, then one of two 
types of obstruction may occur: one variety may consist of nothing 
more than a thin diaphragm which completely obstructs the bowel 
at that point; the other may be single or multiple areas of atresia. 


The presence of complete obstruction in the duodenum from 
either a congenital diaphragm or atresia will manifest itself within 
a day or two after delivery. The infant will take several feedings 
and then begin to regurgitate. There are several symptoms which 
help the pediatrician and surgeon differentiate this condition from 
pyloric stenosis. In the first place, the vomiting occurs much earlier; 
i.e. in the second or third day of life, while, ordinarily, vomiting 
from pyloric stenosis may not come on until after a week to ten 
days. Second, the vomiting in this condition is not the projectile 
type of vomiting seen in pyloric stenosis; and third, if the obstruc- 
tion is below the ampulla of Vater the vomitus will contain bile. 


The diagnosis of obstruction at this point may well be made easily 
with the history and an upright roentgenogram of the infant’s ab- 
domen. The characteristic findings will consist of a moderately 
dilated stomach and, quite often, the dilated duodenum may be vis- 
ualized. There will be little or no air in the remainder of the gastro- 
intestinal tract. Barium should never be given by mouth to these 
infants who, if they are vomiting, will regurgitate and then aspirate 
it. The only barium that may be used in these newborns should be 
in the form of a small thin enema to help rule out incomplete rota- 
tion of the cecum. This latter condition will be discussed further 
later. 


The actual surgical management of these infants with intrinsic 
lesions of the duodenum depends entirely on the condition found at 
the time of exploration; however, by far the more important con- 
siderations are early recognition of the pathology present and ade- 
quate preparation of the infant before surgery. 


There are two main situations responsible for extrinsic obstruc- 
tion of the duodenum. These occur most often in the second and 
third part of the duodenum and are due to incomplete rotation of 
the cecum and colon with partial to complete obstruction of the 
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second to third part of the duodenum. The other situation is the 
presence of congenital bands which produce angulation or actual 
compression of the duodenum so that obstruction necessarily fol- 
lows. If the obstruction is complete, then the history and sequence 
of events will be identical with the intrinsic obstruction group; but 
if obstruction is incomplete, then the infant may be carried along 
for weeks, months, or even longer and be erroneously diagnosed as 
a “feeding problem.” 


The stage is set for obstruction of the duodenum secondary to 
incomplete rotation of the cecum during the period of the first six 
to ten weeks of fetal life. At this time the amount of the rapidly 
growing intestinal tract becomes too great for the future peritoneal 
cavity and extrudes into the base of the yolk sac. When growth of 
the future peritoneal cavity has provided room for the extruded in- 
testinal tract, it is withdrawn and rotation of the colon begins mov- 
ing in a counter-clockwise direction from the left iliac fossa. If some- 
thing happens at this point so that rotation is not complete, then 
the cecum and ascending colon make an abortive effort to find at- 
tachment to the posterior peritoneal wall. Such attachment of the 
cecum and ascending colon, if it happens in the right upper quad- 
rant, produces varying degrees of obstruction of the second or third 
part of the duodenum. This obstruction may be complete at the 
time of birth, may not become complete until weeks later, or may 
never become complete. Here again, depending upon the degree 
of obstruction, symptoms may make themselves apparent within 
days or weeks. If the obstruction is complete, the vomiting will 
come on within a day or so, will not be of the projectile type and 
the vomitus will contain bile. Examination at this time may show 
distention of the upper abdomen and rather marked tympany over 
the entire abdomen. A roentgenogram with the infant in the upright 
position may show findings identical with intrinsic obstruction of 
the duodenum. Administration of a very thin barium enema will 
show the position of the cecum and ascending colon. Ordinarily, 
incomplete rotation with the cecum and ascending colon in the left 
upper quadrant may not produce symptoms. 


As mentioned above, some of these incompletely rotated cecums 
may go for months or years undiagnosed as such. We have seen 
in our group here a child almost eight years old who had been re- 
peatedly diagnosed as a feeding and behavior problem and upon 
whom no previous barium enema had been done. The obstruction 
was almost complete but did allow enough food and liquids to seep 
through the narrow duodenal orifice to keep him barely alive. The 
skeletal, muscular and mental growth were markedly retarded so 


that at the time of establishment of the diagnosis the child appeared 
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more like a three year old in all of these respects. At the time of 
exploration, the duodenum was found to be tremendously dilated, 
measuring approximately 12 cm. in diameter. Following corrective 
surgery, the patient’s growth and development was quite rapid. 


The actual surgical technic involved in the correction of the defect 
is not within the scope of this paper but it is felt that a word of 
warning should be again given to the uninitiated. The operation of 
necessity is division of the congenital bands producing the obstruc- 
tion. The entire cecum, ascending colon and what should have been 
the hepatic flexure are allowed to drop over into the left side of the 
abdominal cavity. There should never be an effort directed towards 
placing the cecum and ascending colon into their normal anatomic 
location in the right iliac gutter. When the congenital bands are 
divided and the entire colon rests in the left side of the abdomen 
and if all necessary congenital bands are divided, it will be found 
that the course of the duodenum from its second portion to the 
duodenojejunal junction is almost directly downward. 

In an occasional case of incomplete rotation of the cecum, there 
will also be incomplete fixation of the mesentery to the terminal 
jejunum and ileum so that a segmental midgut volvulus, with the 
superior mesenteric vessels becoming the point of rotation, may 
occur. It is felt by some that if there is incomplete fixation of this 
midgut, it is permissible to attempt to fix this mesentery to the pos- 
terior parietes to prevent this segmental volvulus. 

There will be an occasional case in which congenital bands form, 
or are found, in the area in which the duodenum and jejunum pass 
from their retroperitoneal position and which is marked in the 
normal abdomen by the ligament of Treitz. In this area imper- 
fectly or incorrectly formed bands may cross the duodenojejunal 
junction and produce partial to complete obstruction. Here again, 
the train of symptoms will be identical with other forms of obstruc- 
tion of the duodenum and the positive roentgen findings will depend 
entirely upon the degree of obstruction. At the time of explora- 
tion, the technic of release of the obstruction will depend upon the 
pathology found. In an occasional case, the only surgery that will 
need to be done will be simple division of bands that have angulated 
or compressed the bowel. On the other hand, situations may pre- 
sent themselves which will require more extensive surgery and an 
occasional case may require a side to side duodenojejunostomy in 


order to by-pass the obstructed area. 


Sa: OBSTRUCTION OF THE SMALL BOWEL Be 

Apparently the most frequent site for con~enital atresia of the 


small bowel is in the ileum, and again the changes which lead to 
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atresia happen within the fifth to tenth weeks of fetal life when the 
intestinal tract goes through its many changes to emerge as a hollow 
tube. Congenital atresia may assume all forms. There may be a 
single atresic area, or the other extreme may be present in which 
the entire jejunum and ileum will have the appearance of multiple 
small ‘‘link sausages” attached to a mesentery. The surgeon and 
the patient are both fortunate if the atresic area is a single one. If 
multiple, then resection of the involved portion of the small bowel 
may be out of the question because of the removal of such a large 
segment of small bowel. 


Symptoms of atresia of the jejunum or ileum will be that of any 
other type of small bowel obstruction with the onset of vomiting 
and degree of distention depending entirely upon the level of ob- 
struction. One should not be deluded into false security by the 
presence of a diarrheal type of stool in an infant who is apparently 
obstructed. These diarrheal stools that some infants have with 
complete small bowel obstruction are apparently nothing more than 
a type of starvation diarrhea. 


Another congenital malformation which may lead to obstruction 
of the small bowel is the presence of a segment of reduplication of 
the small bowel. A duplication of the jejunum or ileum may be in 
the form of a blind pouch with no opening into the normal small 
bowel; it may: be attached at the proximal or distal end, or at both 
ends. All of these duplications are anomalies that occur on the 
mesenteric side of the small bowel. If the duplication is a blind 
pouch, then secretion of intestinal juices may distend the blind 
pouch to such a degree that the normal small bowel coursing over 
its surface may be partially or completely obstructed. Here the 
symptoms produced will depend entirely upon the degree of obstruc- 
tion and the level of obstruction. The diagnosis will not be obvious 
until the time of exploration. It has been felt by some that mesen- 
teric cysts may have been the end result of an area of duplication 


of a bowel. 


OBSTRUCTION OF THE COLON 


Fortunately, congenital stenosis or atresia or the presence of con- 
genital diaphragms are relatively uncommon conditions in the colon; 
however, there may occur an occasional case where the infant will 
develop symptoms of obstruction late. The infant will have had 
no meconial stools which in the presence of a patent anus should 
put the pediatrician and the nursing staff on guard within twelve to 
twenty-four hours after delivery. The more common obstructed 
_ area in the colon is an imperforate anus or the presence of a very 
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tiny sinus leading from a rectal pouch which is well up within the 
eet hollow of the sacrum. Imperforate anus is mentioned only to em- 
phasize a point which may be of importance. I do not believe that 
an imperforate anus is an emergency. The absence of a normal 
anal opening should be recognized at the time of delivery or very 
shortly thereafter and when discovered at this early time, the new- 
born should not be given feedings. The introduction of water or 
formula or breast milk will greatly increase the bacterial flora of 
the intestinal tract and produce gaseous distention at too rapid a 
rate. If complete obstruction is allowed to continue, it is true that 
a rectal pouch which would have been inaccessible from the perineal 
approach may gradually be pushed downward within twenty-four 
to thirty-six hours so that it may be reached from below. The for- 
mation of a left lower quadrant colostomy necessarily increases the 
mortality and morbidity in these newborns and makes any type of 
secondary repair a much more formidable procedure from a mechan- 
ae ical standpoint. If vomiting begins before the rectal pouch has been 
cae moved down to a satisfactory level, it is wise to keep the stomach 
fairly empty with continuous suction through a small catheter. If 
eas: no milk or formula has been given to the infant, then the aspirating 
aes catheter will remain open rather than being clogged repeatedly with 
curds from feedings. 


SUMMARY 


An attempt has been made in the foregoing to mention some of 
the gastrointestinal anomalies that are occasionally met, even though 
many of the congenital defects are relatively uncommon in their 
occurrence. Any or all of them should be kept in mind in the new- 
born when it does not follow the usual course of events in regard 
to intake of formula, or other unusual developments within the first 


few days of life. 


There has been no effort made to set out the actual surgical man- 
agement of the situation that presents itself. Rather an effort has 
been made to stress prodromal symptoms, physical and roentgen- 
ologic findings. Careful preoperative preparation of these infants 
must be stressed time and again. Actually, the preoperative prep- 
aration is of much greater importance than the mechanical man- 
agement of the defect present from a surgical standpoint. A new- 
born with an obstructive lesion and in whom the blood chemistry 
and protein values are unbalanced is a poor surgical risk. After 
careful restoration of these values, the infants tolerate major sur- 
gery remarkably well. | 
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RESE CTION 
A Preliminary Report* 


Byron O. Garner, M.D. 
CLARENCE E. CLaucus, M.D. 
Davip W. GrirFin, M.D. 
JosepH E. Hamitton, M.D. 


Louisville 


T° the surgical treatment of peptic ulcer at the iat Admin- 
istration Hospital, Louisville, Kentucky, both subtotal gastric 
resection and vagotomy, as reintroduced by Dragstedt,’ are em- 
ployed. As a matter of policy, all cases suspected of peptic ulcera- 
tion are admitted to the Medical Service where diagnosis is estab- 
lished and an adequate medical regime is given a thorough trial. 
Cases are considered for surgery on the basis of intractable pain 
under medical management, repeated perforation, repeated hemor- 
rhage, or organic obstruction. Surgery is also indicated in patients 
with peptic ulcers who, for good economic reasons, cannot properly 
follow medical treatment. In addition, gastric ulcers in which malig- 
nancy cannot be excluded are considered candidates for operation. 


Since this hospital opened in April, 1946, 82 patients have been 
operated upon for peptic ulcer. There has been but one hospital 
death in this series, giving a mortality of 1.2 per cent. This was a 
59 year old male, moribund from acute massive hemorrhage, who 
was explored as a last resort. There have been no deaths among 


SELECTION OF SURGICAL PROCEDURE 


The selection of the type of operative procedure for the indi- 
vidual peptic ulcer has not been easy nor has it followed a hard and 
fast or uniform pattern throughout. At first, those patients with 
high acidity and large quantities of night secretion were treated by 
vagotomy, although some presented moderate to marked obstruc- 
tion. Then for a period following an unusually obstinate case of 
gastric retention in spite of combined vagotomy and gastroenter- 
ostomy, patients with duodenal ulcer and moderate to severe ob- 
struction underwent subtotal gastrectomy. Late in 1948, encour- 


*From the Department of Surgery of the University of Louisville School of Medicine 
and the Louisville Veterans Administration Hospital. 

The subject matter expressed in this article is not intended to represent ee views of 
the Veterans Administration but only those of the authors. 
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aged by the good results of Dragstedt,’ Crile,* and others with 
combined vagotomy and drainage procedures, we have resumed this 
type of operation. In doubtful cases, especially those with lesser 
degrees of acidity and night secretion, we have followed Griswold’ 
and Schoen’ in using the response to histamine as one of the deciding 
points. Thus, we lean toward gastric resection in patients showing 
a relatively slight acid response to the Hollander® insulin test and 
showing a marked increase following histamine. All marginal ulcers 
have been treated by vagotomy. It is generally accepted that all 
gastric ulcers, if treated surgically, should be resected. Exceptions 
are those cases in which under medical therapy the ulcer disappears 
on x-ray within three weeks. We locally excised one small and in- 
nocent looking gastric ulcer, lying 2% inches above the pylorus on 
the lesser curvature, which was found benign on frozen section, and 
carried out vagotomy. In this case the permanent section proved to 
be early scirrhous carcinoma. This case was then resected and the 
patient is now living and well at thirty-seven months without gastro- 


intestinal symptoms or evidence of recurrence. 
VAGOTOMY 


The first vagotomies were of the transthoracic type, but more 
recently the abdominal route has been chosen. This permits local 
exploration as well as a complementary emptying procedure to avoid 
postoperative retention difficulties due to atonia of the stomach 
which occurs with vagotomy alone. Since July, 1946, 49 vagotomies 
have been performed and followed from one to thirty-six months, 
or an average of fifteen months. Of these cases, the 43 that have 
been followed three or more months appear in the comparative 
study ; the remaining 6 are included only for survival statistics. Of 
this number, 12 were transthoracic (one later required pyloro- 
plasty), and of the 37 remaining cases, 12 had abdominal vagotomy 
alone (one later required pyloroplasty), 14 had vagotomy with 
pyloroplasty, and 11 had vagotomy with gastroenterostomy. The 
last 22 cases have had simultaneous complementary drainage pro- 
cedure. If technically feasible, pyloroplasty is preferred over gas- 
troenterostomy because we feel that the drainage is more nearly 
physiologic. 

During the same period of time as that covered by the vagotomy 
series, 33 patients with peptic ulcer have been treated by subtotal 
gastric resection. Of this number, three were operated upon for 
acute hemorrhage with one death; 30 received elective surgery with 

no deaths. Twenty-four of the elective cases have been followed 
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sufficiently long to warrant analysis (3 to 37 months, or an aver- 
age of 161% months), and 6 were performed less than two months 
ago. Only the 24 elective cases which were followed over three 
months are analyzed. Although this is a small group, in which 50 
per cent were for gastric ulcer and the remainder for obstructive 
duodenal ulcer, it was felt worth while to compare the subtotal gas- 

trectomies with the vagotomies. es 


COMPARATIVE STUDY OF VAGOTOMY AND GASTRECTOMY 


Age, Sex and Race: In the vagotomy series, the age varied from 
21 to 61, the average age being 39.7. In the subtotal gastric resec- 
tion series, the age varied from 29 to 58, with an average of 49. 
All were white males except for two colored patients in each group. 


Duration of Ulcer: Among the vagotomy cases there were five 
with a history of ulceration of two years or less. The remainder 
had had their ulcers from two to thirty years. In the gastrectomy 
series there were five with histories of two years or less, and the 
remainder ranged from two to twenty-six years. 


X-Ray Proof of Peptic Ulcer: Preoperative x-rays showed an 
ulcer crater in 34 and deformity of the duodenal cap in 9 of the 
vagotomy cases. In the gastrectomy group, 20 showed crater and 
4 showed deformity. In all patients of both groups undergoing 
laparotomy the presence of ulcer was verified. 


TABLE I 


Location of Ulcers 


Vagotomy— (43 cases) Gastrectomy— (24 cases) 
Per cent Per cent 
Gastric and Duodenal...... 4.6 
9.3 


Location of Ulcer: The location of ulcer in both groups is shown 
in Table I. It will be noted that 50 per cent of the resected cases 
were for gastric ulcer. 


Preoperative Findings Compared: In Table II are listed the 
significant preoperative findings in each group. It should be ex- 
plained that by significant obstruction is meant obstruction as evi- 
denced by x-ray. Significant bleeding means bleeding which is deti- 
nite enough to produce gross hematemesis and/or melena. Severe 

disability implies heavy loss of time from gainful employment. It 
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Preoperative Morbid Findings 


(43 cases) Gastrectomy— 


Per cent 


Significant obstruction 
Intractable ulcer pain 
Significant bleeding k 
Weight loss (20 lbs. or over) 30.2 
Perforations 
Disability : 

Mild 

Moderate 

Severe 


is noted from Table II that in both series most of the patients were 
_ markedly incapacitated prior to surgery. 


Postoperative Findings Compared: Table III shows the degree 


of postoperative improvement of the items listed in Table II. One 


of the two patients of the gastrectomy group who bled postopera- 
tively had been drinking turpentine and sugar for relief of ulcer 
pain. There is a strong evidence that the two postvagotomy pa- 
tients with recurrent ulcer had had an incomplete neurectomy. In 
one of these patients, reexploration thirty months after transtho- 


racic vagotomy and three months after perforation of his duodenal © 


ulcer revealed several cordlike strands around the subdiaphragm- 


TABLE III 
Postoperative Morbid Findings 


Vagotomy— (43 cases) Gastrectomy— (24 cases) _ 


Per cent Per cent 

Significant retention 

(by x-ray) 
Significant vomiting 
Significant bleeding 
Weight gain (10 lbs. or 

better ) 
Perforations 
Recurrent ulcer 
Ulcer pain 
Abdominal pain other than 


Moderate 
Severe 
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atic esophagus. One of these was seen on microscopic section to con- 
tain nerve fibers. Whether these represented the fine vagal branches, 
missed at the transthoracic vagotomy, or regeneration since vagot- 
omy, is not clear. The other patient, whose vagotomy is considered 
a failure due to persistence of pain, vomiting and on one occasion 
a small hematemesis, has a strongly positive insulin test. 


Side Effects of Operation 
(43 cases ) Gastrectomy— (24 cases) 
Per cent Per cent 


Untoward Side Effects: The untoward side effects of the vagot- 
omies and gastrectomies in this study are set forth in Table IV. It 
is noteworthy in the vagotomy series that fulness, foul belching, 
flatus and diarrhea, although encountered, were minor complaints 
and not incapacitating. Cardiospasm, however, has been an un- 
usually frequent and severe side effect among our postvagotomy 
patients. Two required a left phrenic nerve crush for relief. In the 
other two the condition was mild and temporary. We have been 
unable to ascribe any definite cause for this complication. Three of 
the four followed thoracic vagotomy in which more of the vagus 
nerve was resected. Possibly an unopposed sympathetic tonus was 
partly responsible. 


Psychiatric Evaluation: Because of the psychosomatic nature of 
peptic ulcer, 38 of the patients in the vagotomy series were evalu- 
ated preoperatively by the Psychiatric Service with the idea of pre- 
dicting the probable benefit of the procedure and also of noting any 
change in personality in the postoperative period. Five of 38 pa- 
tients in the vagotomy series who received psychiatric evaluation 
had no apparent psychiatric disease. The remaining 31 were found 
to have mild to severe abnormalities, including schizoid personality, 
passive dependency, hostility reaction, neurotic somatization, etc. 
There were seven in whom the psychiatrist felt that surgery would 
be of little benefit to the patient. Of these seven, four had a good 
result and three had fair results. So far, the psychiatric follow-up 
of these patients is incomplete. 


Compl 


ications: 


complications of each series are listed in 
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Postoperative Complications 


Vagotomy (43 cases) a Gastrectomy (24 cases) 
Wound infection ............. 1 Thrombophlebitis ............. ] 
Cardiac decompensation ....... 1 


Table V. Surprisingly, the incidence of atelectasis is higher follow- 
ing vagotomy than following gastrectomy. This complication oc- 
curred five times after the 12 thoracic vagotomies and eight times 
after the 31 abdominal vagotomies. Following the abdominal pro- 
cedure, the incidence was 25 per cent after the twelve with vagot- 
omy alone and 21 per cent after vagotomy plus an emptying pro- 
cedure, although this extra procedure added considerably to the 
operating time. | 


TABLE VI 


Clinical Evaluation 


Vagotomy— (43 cases) Gastrectomy— (24 cases ) 


Per cent Per cent 


Clinical Evaluation: The clinical evaluation of the two groups is 
compared in Table VI. Those cases classified as “good” are pa- 
tients who are free of gastrointestinal symptoms and are gainfully 
employed. By “satisfactory” (or fair), we mean those patients 
who have no ulcer distress and the gastrointestinal symptoms are 
so mild as not to interfere with work. By “poor or failure”’ is meant 
those patients having a recurrence of ulcer, persistent ulcer pain, 
perforation or hemorrhage. 


Change in Status: As might be expected, there has been some 
change in postoperative clinical evaluation among the patients of 
both groups. Among the postvagotomy patients, during the past 
year, three moved from “‘fair”’ to ““good’’; one moved from “poor” 
to “good.” None showed regression. Although prior follow-up of 
our gastrectomy patients has been less complete than for our post- 
vagotomy patients, we know of two cases whose evaluation has 
moved from “‘fair’’ to “good” and one which went from “‘fair’’ to 
“poor.” 


| 
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1. Forty-nine patients who had vagotomy and 33 who had gastric 
resection, which constitute all of the cases since the opening of this 
hospital, have been reviewed and compared. 


2. There have been no hospital deaths in either series with the 
exception of one case moribund from acute hemorrhage, who was 
explored only as a last resort. 


3. Surprisingly enough, the number and severity of complications 
have been higher following vagotomy than following gastrectomy. 


4. Results thus far are somewhat in favor of vagotomy with 
drainage over subtotal gastrectomy. 


The apparent advantage of vagotomy. over. gastrectomy will be 
further enhanced when we consider the following three factors: 
a. Although in our small series there has been no mortality follow- 
ing either procedure in elective cases, the literature shows a defi- 
nitely greater number of fatalities following gastrectomy than fol- 
lowing vagotomy. b. The great majority of patients who have un- 
dergone gastrectomy remain gastric cripples, whereas the only lim- 
itation in diet, tobacco and alcohol imposed upon our postvagotomy 
patient has been ‘everything in moderation.” c. In this particular 
comparative study, 50 per cent of the gastrectomy series were for 
gastric ulcer which are notorious for their favorable response to 
any type of surgery. | . 
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Fy mes aortography is an additional aid in the roentgen 
diagnosis of intra-abdominal disease. By the instillation into 
the aorta of a radiopaque dye, the confirmation or detection of a 
number of lesions is possible. Some of the more common of these 
are: Tumors of the kidneys, adrenals or retroperitoneal space, 
congenital anomalies of the abdominal viscera and aneurysms or 
occlusions of the aorta or its major branches, especially the renal 
and splenic arteries. 


This procedure has been used rather extensively by our urologic 
department in their diagnostic work-ups and to a lesser degree by 
the general and vascular surgical services. 


In this paper the technic of abdominal aortography which we 
have used will be described. Several interesting cases of lesions of 
the abdominal aorta which were confirmed by aortography will be 
presented. 


Various technics of abdominal aortography have been a 
in the literature. The method herein given is simple and relatively 
safe. We have had no fatalities or serious untoward reactions. 


The patient is placed on the x-ray table in the prone position and 
is anesthetized with intravenous sodium pentothal. The lower 
thoracic and lumbar regions are prepared and draped. A point is 
located just below the twelfth rib, at the level of the first lumbar 
vertebra, approximately 8 to 9 cm. to the left of the midline (fig. 
la). At this point a 6 inch, No. 18 gauge needle with obturator, is 
introduced at an estimated 45 degree angle, directed slightly 
cephalad. When the vertebral body is contacted, the point of the 
needle is allowed to slide past it until resistance is met. When the 
resistance is overcome, the obturator is removed (fig. 1b). If the 
needle is in the aorta, there will be a pulsating blood flow from its 
lumen. A Luer-lock syringe fitted with firm rubber tubing and 
adapter and filled with 10 c.c. of 80 per cent sterile sodium iodide 
is connected to the needle. A 14 by 17 inch roentgenogram is made 
using rapid K. U..B. technic. The film is exposed as the last cubic 
centimeter of dye is injected. 


A normal aortogram with good filling is shown in Figure 2. 
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Fig. 1. The technic of abdominal aortography. (a) The position of the 
patient on the x-ray table. (b) Direction of the needle into the aorta. 


Fig. 2. A normal aortogram with satisfactory filling 
of the aorta and its major branches. 


REPorRTs AND Discussion 


-M.C., a 49 year old white female, was first seen in the Emergency Room 
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of the Louisville General Hospital on the evening of March 18, 1949. Her 
chief complaint was numbness and paralysis of both lower extremities. Hos- 


pitalization was advised, and at the patient’s request she was transferred by 
ambulance to a private hospital. 


The history obtained was incomplete as her condition was critical, and “ 
there was no competent informant accompanying her. nk 


Fig. 3. Dye is not visualized in the aorta. The visceral arteries are abnormally well 

filled. The kidneys appear nearly opaque due to extreme filling of the small arteries. 

The mesenteric arteries are visualized. In the region of the left kidney the finer ves- 

sels to the small intestine are so well filled that a relatively opaque appearance is 
present. 


She stated that she had been in good health until approximately 6 p.m., 
March 14. At this time she had experienced numbness in both lower extremi- 
ties. This sensation was transitory, lasting only a few seconds. Following 
this, she was symptom-free. At approximately 9 p.m. that same night she 
suddenly experienced coldness, numbness and paralysis of her right lower ex- 
tremity. The paralysis was complete, and she had to be assisted to bed. These 
symptoms persisted until approximately 7 p.m. the night prior to admission 
when she suddenly experienced similar symptoms in the left lower extremity. 


Her previous history was noncontributory. No history of heart disease 
could be elicited. 


Physical examination revealed a well developed, obese, white female ap- 
pearing acutely ill. The admission temperature was 98.6°; the pulse was 
irregular, being approximately 144 per minute, and the blood pressure 108/80. 
The heart was normal in size. The rhythm was totally irregular. There was 
a loud systolic murmur at the apex transmitted to the axilla. A systolic mur- 
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mur at the base, particularly in the right first intercostal space, was transmitted 
_ down the right and left sternal border. A thrill at the base could not be dem- 
onstrated. The lung fields were clear. The abdomen was not remarkable. 
7 Examination of the extremities revealed the lower extremities to be pallid and 
cool. There was complete loss of sensory and motor function. No peripheral 
pulsation was detectable in the lower extremities. There was no evidence of 


gangrene, and both extremities had the same appearance. 


Laboratory examination revealed the urine to contain one plus albumin, and 
on microscopic examination there were 8 to 12 finely granular casts per low 

_ power field. The red blood count was 4.09 with 73 per cent hemoglobin. The 
white blood count was 17,450 with 90 per cent polymorphonuclear leukocytes 
and 10 per cent lymphocytes. 


_ An electrocardiogram showed auricular fibrillation and an inverted T wave | 
in Lead I. 


A diagnosis of saddle thrombus of the aorta complicating rheumatic oe 
disease with auricular fibrillation was entertained. Because of the long dura- _ 
tion of the occlusion it was decided to do an aortogram before embolectomy 
was attempted. An abdominal aortogram was done at 11 p.m. the night of 
admission* (fig. 3). 


The patient tolerated this procedure poorly. Her condition became nil e 
worse, and she was put under an oxygen tent. The following morning there a 
was marked reticulated cyanosis and impending gangrene of both lower ex- ae 
tremities. At this time it was felt that although embolectomy would prob- | 
ably be unsuccessful, it would give the only chance for life. Ss 


At 10 a.m. on March 19, approximately twelve hours after hospital ad- 
- mission, an aortic embolectomy was done through a retroperitoneal approach. | om 
The left iliac artery was opened. A large thrombus which extended approxi- fae 
mately 3 to 4 cm. above the bifurcation was milked from the aorta. The | 
thrombus i in the right iliac artery was milked around and expressed through | 
the incision in the left iliac artery. The vessel was then closed with everting, 
interrupted mattress sutures of 000000 silk. Temporary ligatures which had 7 
previously been applied were removed,’and circulation was reestablished. Pul- _ 
sation could be seen in the aorta and both iliac vessels. The patient’s condi- | 
tion became very poor during the procedure, and she died shortly after the 
operation was completed. * 


The aortogram in this case (fig. 3) presents an interesting pic- _ 
ture insofar as no dye is visualized in the aorta while the abdominal 
_ visceral arteries are abnormally well filled. Two factors probably 
account for this type of filling. One is probably an error in technic. 

The film was taken two seconds following the injection of the last = 
cubic centimeter of dye rather than simultaneously with its injection, 
thus allowing the dye to leave the aorta. The other possibility for = 
the unusual filling, we feel, can be accounted for by the occlusion at — > 
the bifurcation, because of which more dye is forced into the — 
_ branches of the aorta. 


The diagnosis of acute aortic occlusion is usually easily made from __ 
the history and physical findings. I feel that in this case the anes- 


*Aortogram done by Dr. Robert Lich, Jr. Ce! aa 
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thesia used at the time of aortography and the additional insult of 
injecting the dye into the aorta were injurious to this patient. We 
have not tried it on any similar cases and do not feel it is justified. 


T. O., a 49 year old white male, was admitted to the Jewish Hospital on 
May 17, 1949, complaining thiefy of abdominal pain. He stated that he had 
been in good health until six weeks prior to admission. At that time he had 
begun to experience a dull aching sensation in his lumbar region and mid- 
abdomen. The pain became progressively more severe and was most exagger- 
ated in the prone position. During the two weeks prior to admission it would 
frequently awaken him from his sleep. 


Fig. 4. The aorta fills well to the level of the third lumbar vertebra. 
At this point the column of dye appears to be obstructed. 


he was seen by his physician who made a diagnosis of abdominal aneurysm 
and had him admitted to the hospital. 


The systemic, previous and family history were all noncontributory. 


Admission physical examination revealed a temperature of 99°, pulse rate of 
85 per minute, respiratory rate of 20 per minute. The blood pressure was 
125/75. 

He was well developed and nourished and did not appear acutely or chron- 
ically ill. 


Examination was essentially negative except for the abdominal findings. 
There was a large, well defined smooth mass at the level of the umbilicus. 
The point of greatest prominence was slightly to the left of the midline. This 
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mass had a vigorous pulsation synchronous with the heart beat. There was 
no bruit or thrill present. Both lower extremities were normal, and peripheral 
pulsations were normal and equal. 

Laboratory work was within normal limits. The blood Kahn was negative. 


A diagnosis of aneurysm of the abdominal aorta due to arteriosclerosis 
was made. 

*Aortography was done on May 20 to determine the exact location and 
extent of the aneurysm, as well as the appearance of the aorta proximal to 
the lesion (fig. 4). 

On May 25, under spinal anesthesia supplermented by pentothal, the ab- 
dominal aorta was exposed through a retroperitoneal incision. The aneurysm 
was fusiform in shape and measured approximately 12 cm. in the long axis. 
The wall was thin and pulsated vigorously. Flakes of calcium could be felt 
in it. On the anterior surface there were three areas approximately 0.5 cm. 
in diameter. They were dirty green in color, and the tissue appeared necrotic. 
These areas appeared to be points of imminent rupture. The aorta proximal 
and distal to the aneurysm was not remarkable. 

The aorta was partially occluded just proximal to the aneurysm with two 
bands of 34 inch*wide, sixteen-ply polythene cellophane. The aneurysm was 
then wrapped with four-ply cellophane of the same type. (This case is being 
reported in detail in a subsequent paper.) 


Aortograms in cases where an aortic aneurysm exists may be of 
great value. In doubtful cases it may confirm the diagnosis. Fur- 
ther, it may definitely help to localize and give the extent of the 
lesion. The latter is important if surgical therapy is planned. In 


Renal A. 
Aneurysm Sac 


Fig. 5. A diagramatic sketch of an aorto- ae 


gram in a case of abdominal aneurysm. 
The renal arteries arise from the aorta at eit xs 


the superior pole of the aneurysm. 


cases whore major tributaries are involved, surgery may be contra- 
indicated, and useless exploration will be avoided. We have had 
such a case. A diagnosis of aneurysm of the aorta was made from 


*Aortogram done by Dr. Robert Lich, ge 
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the history and physical examination. Aortography was i to 
confirm the diagnosis and further study the lesion. There was ex- 


cellent filling of the aorta showing a fusiform aneurysm. The renal _ 


arteries were seen to arise from the superior pole of the dilatation. 
This contraindicated surgical attempt at obliterating or resecting 
the aorta, and the lesion was not explored. Unfortunately, the 
aortograms on this case were misplaced before being photographed 
and cannot be shown. A diagramatic sketch is presented (fig. 5). 


The aortogram presented in Figure 4 shows the dye filling the 


aorta to stop abruptly at the proximal end of the aneurysm. This _ 


gives the impression that there is an occlusion of the aortic lumen. 
However, the clinical findings of vigorous pulsation of the aneurysm | 
and palpable pulsation of the femoral arteries bilaterally does not 
substantiate an occlusion. We feel that this type picture is due to 
abnormal currents in the aneurysm which probably delay the flow 
through it. We have not had enough of these cases, as yet, to study 
this phenomenon but hope to do this in the future with the use of 
serial films. 


The following two cases are of the same nature and will be pre- 
sented together briefly before discussing the aortograms. These 
cases are being reported in detail in another publication. 


M. E., a 50 year old white male, was first admitted to the Louisville Gen- 
eral Hospital on Jan. 8, 1946. At this admission a diagnosis of infarction of 
the myocardium due to coronary occlusion was made. His course was un- 
eventful, and on March 4 he was discharged as improved. Ten days following 
discharge he was seen in the Medical Out-patient Dispensary. He failed to 
return for further check-ups until Jan. 31, 1949, at which time he complained 
of pain in both legs. He was advised to have further study but did not return 
to the clinic until Aug. 19, 1949. At this time hospitalization was recom- 
mended. On August 22 he was admitted to the Louisville General Hospital. 
His complaint on admission was pain in both lower extremities. He stated 
that following his illness in 1946 he began to experience bilateral intermittent 
claudication. The pain in his lower extremities had become so severe he was 
forced to quit work. He further stated that his feet were always cold. He 
had not noticed any color changes of the skin of the extremities, but he thought 
his legs were smaller and weaker than before. 


The past history revealed typhoid fever at the age of 14, syphilis in 1915 
with treatment, and coronary heart disease in 1946. 


The family history was noncontributory. 


He had been smoking zpproximately two packages of cigarettes a day; his 
drinking habits were moderate. 


History of systems was irrelevant. 


Physical examination on admission revealed normal temperature, pulse and 
respiration. The blood pressure was 120/65. Pulsation of abdominal aorta 
was absent. While recumbent the lower extremities were markedly pallid and 


remained so when dependent. No pulsations were palpable i in the oe ugh : 
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' arteries. Oscillometric readings were zero at all levels on both lower extrem- _ 
ities. Skin temperatures taken in a warm room revealed an approximate 5° _ 
vasoconstrictor gradient. 


Admission laboratory work was within normal limits. This included a 
negative blood Kahn. ie 


Electrocardiogram showed low voltage and a left axis shift. 


A diagnosis of chronic occlusion of the terminal aorta was made. 


On Sept. 1, 1949 an abdominal aortogram was done (fig. 6). This revealed — 
_ an obstruction to the flow of dye in the aorta just below the renal arteries. 


Fig. 6. There is satisfactory filling uf the aorta and its major branches to just 
below the origin of the renal arteries. At this point the flow is arrested. 


This roentgen diagnosis confirmed our clinical findings of occlusion of the 
abdominal aorta. 


On September 8, through a retroperitoneal approach, the terminal aorta 
and iliac arteries were explored. The aorta below the renal arteries and the 
iliac arteries were found to be occluded and were resected. A left lumbar 
sympathectomy was done at the same time. On September 26, a right lumbar 
sympathetic ganglionectomy was performed. 
On October 5, the patient was discharged from the hospital improved. 

R. K. F., a 62 year old white male, was admitted to Norton Memorial 
Infirmary Nov. 1, 1949, because of aching in the left thigh and leg when 


walking. He stated that he had been in good health until five years ago at 
which time he had a coronary artery occlusion. He had made a good recovery 
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from this but had limited his activities. About two years ago he began to ex- 
perience pain in his left knee when ambulatory. If he continued to walk the 
pain would radiate superiorly, and he would experience a severe cramplike 
pain in the upper thigh which would become so severe that he had to stop. 
He had sought help unsuccessfully from a number of sources. During this 
period he began to experience more pain with less stimulus. Six weeks prior 
to admission he began to experience a dull pain in his left calf. Approximately 
two months ago x-rays of the lumbar spine, and left hip and femur were 
essentially negative. 


Three months prior to admission similar symptoms appeared in the right 
thigh and knee but to a lesser degree. 


Fig. 7. There is satisfactory filling of the aorta and its major branches to the 


“ level of the bifurcation. The left common iliac artery is not visualized. Nar- 
rowing of the lumen is demonstrated at the bifurcation of the aorta and at the 
proximal portion of the right iliac artery. 


Physical examination revealed the temperature, pulse and respiration to be 
within normal limits. The blood pressure in the upper extremity was 160/76. 


The positive findings were limited to the lower extremities. The color of 
the extremities was normal. In the recumbent position both feet showed a 
marked pallor. On dependency the right foot slowly became pink, but the 
pallor of the skin of the left persisted. There was muscular atrophy of both 
calves and thighs. This was most noticeable in the right calf. However, there 
was an uses of the right ankle. (The Patient stated that on hasiatinited 
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had always been smaller.) No arterial pulsations including the femoral could 
be elicited on the left. On the right, the pulsations, although diminished, 
could be felt. 


There was no edema, and the venous tree appeared normal. Perspiration 
was within normal limits. Skin temperatures were not taken. However, in a 
warm room of approximately 80°, both feet felt cool, the left being cooler 
than the right. After walking approximately thirty yards the patient was 
forced to stop because of severe pain in the left thigh and calf. 


Admission laboratory work was not significant. A diagnosis was made of 
occlusion of the left iliac artery, possibly at the level of the aortic bifurcation. 


Abdominal aortography was done on November 8 (fig. 7). This revealed 
_ good filling of the aorta and its major branches. At the bifurcation there was 
narrowing of the aortic lumen, and the proximal end of the right iliac artery. 
There was no filling of the left common iliac artery. It was occluded at its 
junction with the abdominal aorta. 


This roentgen finding again corroborated our clinical impression, and on 
November 10, through a retroperitoneal approach, the aorta and iliac vessels 
were explored. The left common iliac, internal iliac and external iliac ar- 
teries were completely occluded. The aortic wall at the bifurcation felt thick- 
ened. There was pulsation in the right iliac artery. The left common and 
proximal segments of the internal and external iliac arteries were resected, 
and a left lumbar sympathectomy was done. 


The patient had an uneventful recovery and was discharged from the hos- 
1 pital Nov. 20, 1949, much improved. 


In these two cases of chronic aortic occlusion we feel that aortog- 


raphy was of definite value. Not only did it help to confirm our | 
clinical diagnosis, but also it revealed the exact proximal extension 
of the thrombosis. Further, in the second case, it has revealed to | 
us early occlusion of the right iliac artery before it was complete. — 
In view of this, we will be able to study better the progress of this 
relatively rare condition. A sympathectomy is planned on the right, 
to be followed by aortograms to watch the progress of the disease. 


SUMMARY AND CONCLUSIONS 


A technic of abdominal aortography has been presented. The 
- procedure is simple, and very little special equipment is necessary. It 

is relatively harmless, and in our series we have had no fatalities or 
untoward reactions. 


Five cases have been presented. = 


In the case of acute aortic occlusion due to a saddle thrombus, we 
feel that little additional information was obtained by aortography. 
The procedure in an already desperately ill patient was harmful. In 
fact, the mere administration of an anesthetic was dangerous. Such 
’ cases in nearly all instances are easily recognized, and if seen early 
enough, aortic embolectomy should be done without loss of time. 


Two cases of aneurysm of the abdominal aorta were presented. 
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One of these was explored and treated, while in the other case, the 
aortogram revealed that both renal vessels took their origin from 
the portion of the aorta involved, and the patient was not subjected 
to surgery which was contraindicated. 


Aortograms in suspected abdominal aortic aneurysms are of dis- 
tinct value. Not only do they corroborate the clinical impression, 
but they also reveal the exact level of the lesion and in most cases 
its extent as well. Useless exploration is avoided when major 
branches, such as the renal arteries, are involved. 


In Figure 4 the aneurysm failed to fill. We do not know whether 
this was a technical error, but are inclined to believe it was due to 
abnormal currents in the aneurysm. We hope to gain further 
knowledge of this type of filling defect as more aneurysms are 
studied with serial x-rays. 


In the last two cases presented, we feel that aortography was of 
decided value. Chronic occlusion of the aortic bifurcation is rare, 
and although it may be suspected clinically, the exact diagnosis can 
only be made by aortogram or exploration. Further, the cephalad 
extension of the thrombosis can be accurately seen. In a case such 
as the last presented, a partial occlusion can be visualized, and re- 
peated aortography will be of value in studying the progress of the 
disease. 


I feel it is worthwhile to mention in closing that in the two cases 
of chronic aortic occlusion, no large collaterals to the affected ex- 
tremities were visualized. However, both of the patients improved 
following resection of the occluded segments and lumbar sympa- 
thectomy. We do not feel that the failure to visualize collateral 
arterial channels should be a contraindication to the surgical therapy 
of this disease. 
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THE LATE SYMPTOMS OF CARCINOMA OF THE 
IRvIN ABELL, JR., M.D. 


Louisville 


of the ampulla of Vater, carcinoma of the lower end 

of the common bile duct, and carcinoma of the duodenum are 
curable by pancreatoduodenal resection. This procedure, so bril- 
liantly conceived and developed, has proved disappointing in its 
utilization on carcinoma of the pancreas. The patient’s preparation 
is complicated, the operation requires time, the operative mortality — 
while decreasing remains high, the convalescence is lengthy, and the 
results approximate those following palliative procedures. Car- 

- cinoma of the head of the pancreas has not been cured by pancreato- __ 
duodenal resection. This unsatisfactory situation exists only because 

carcinoma of the pancreas in its early, curable stage isa silent lesion. 


ia The onset is insidious and the initial symptoms are easily con- 
fused with those which may arise from numerous other causes. Dis- _ 
turbances of digestion, gaseous distention with a sensation of fulness _ 
in the abdomen, a decrease in appetite, and constipation are not only | 
not characteristic of any one disease, but when occurring in patients 
during the fifth and sixth decade do not cause any immediate con- _ 
cern. Only when such symptoms develop suddenly and persist in _ 
an individual previously well can their true significance be suspected. 
The mature symptomatology develops from an extension of the 
original growth, the position of which determines the symptoms 
which are produced by an invasion or compression of neighboring 
structures. Weight loss, asthenia, pain, and jaundice are evidence — 
of this extension; and unfortunately it is their presence, either alone 
or in combination, which leads to such studies as may be necessary 
to identify the lesion. 

In this series of 102 consecutive operated cases of carcinoma of 
the pancreas there were 57 men and 45 females. This distribution 
differs with those of other series in which the ratio is between 2 and _ 
4to 1. Their ages ranged from 28 to 80. It is worthy of note that 
this disease is rare in younger patients, there being but eight cases 
below the age of 50. The average age was 61 years, and this is 
consistent with the age distribution of other series. 


In over 90 per cent of normal anatomic specimens the common 
bile duct passes through the head of the pancreas for a distance of 
from 1 to 3 cm. That growths in this region do not obstruct the 
duct in their operable stage is an unexplained and tragic phenomena. 


“From the Department of School of Medicine. 
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tebral column and an extension of a growth in this area may involve 


It is a well recognized fact that many carcinomas of the head do 
not produce jaundice prior to operation and that some do not do so 
prior to death. There were 65 lesions found in this location. Of 
these 44 were seen after the onset of a constant, progressive jaun- 
dice. While a history of mild digestive complaints could be elicited 
in some cases and definite right upper quadrant pain was present 
in 5, 32 patients stated that their health had been excellent until the 
appearance of the painless jaundice. And providing that the se- 
quelae of jaundice had not developed, their general physical con- 
dition as was evidenced by the absence of anemia, loss of weight, 
and asthenia remained relatively unimpaired. That this group was 
silent is presumptive evidence that pain is initiated only by extension 
of the growth beyond the boundaries of the gland. 


The 21 lesions of the head in which jaundice was not present 
created one of three clinical pictures. Indigestion, right upper quad- 
rant pain, nausea, some degree of weight loss, and in rare instances 
vomiting, were represented to some degree in each case. When the 
cholecystogram showed either no function or stones—cholelithiasis 
was found in 13 cases of carcinoma of the head—the preoperative 
impression was that of gallbladder disease. Positive findings after 
a barium meal—there were 7 cases of extensive invasion into the 
stomach or duodenum—resulted in a preoperative diagnosis of 
pyloric obstruction due to either ulcer or malignancy. And the de- 
tection of a mass—28 lesions of the head were palpable—made a 
correct diagnosis possible. 


The amount of fat, the condition of the musculature, the depth 
of the abdominal cavity, the character and physical contour of the 
liver, and the individual’s ability to relax are factors common to 
every physical examination of the abdomen. If one is searching for 
an enlarged gallbladder, the probable presence of gallbladder dis- 
ease is an additional consideration. In the 44 lesions of the head 
with jaundice the gallbladder could be outlined in 31 patients, a cir- 
cumstance not only of great assistance in establishing the diagnosis 
but also of greater solace in planning the operative procedure to be 
employed. Courvoisier’s law proved to be a valuable aid to diag- 
nose in 70 per cent of these cases. The important point is that this 
law, as is true of others, is reliable only when the gallbladder can 
be detected. 


The 38 patients with growths in the body and tail (four of these 
were generalized throughout the organ) presented an astounding 
range of complaints; from ‘‘feeling badly,” to mild indigestion, to 
serious indigestion with impaired appetite and associated weight 
loss, and either with or without pain. The body rests upon the ver- 
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me retropancreatic tissues. It is apparently involvement of ieee 
nerve trunks which causes pain. The pain of body lesions, when 
present, is in general felt in the epigastrium and of tail lesions, when — 
present, in the left hypochondrium ; in either case the pain may — 


5 radiate through the body into the back. This pain varies widely in| 


intensity; it may be constant or may be intermittent with severe _ 
exacerbations. When narcotics are required and particularly when © 
_ pain is present in the back, the presence of a lesion in this region 
must be disproved. In 29 cases pain was described in either the __ 
_ epigastrium or in the left hypochondrium and in 17 the characteris- 
tic back pain was 


categories. There were 6 patients whose 
either no function or stones; 9 lesions of the head and tail were 
accompanied by cholelithiasis. These were considered to have gall- __ 
bladder disease requiring surgery. A palpable mass in 25, 17 being _ 
in the body and 8 in the tail, led to a correct evaluation of the path- a 
ology. And in 4 cases, the preoperative diagnosis was presumptive, 

the operative procedure being exploratory in character. 


_ Anorexia, weight loss, and anemia were uncommon in this series. 
Loss of weight in 24 instances was sufficient to have been noted by | 

the patient prior to examination; and in 14 instances it was pure 

evidence of a definite pathologic process. The red blood count was 

below 4,000,000 in but 23 cases and a profound anemia was found ~ 

in only 9. Nausea and vomiting were limited almost entirely to _ 

those cases in which the pylorus and duodenum had been invaded. __ 


The possibilities to be found in roentgen studies of carcinoma of = 
the pancreas have been described many times and the value of these 
findings in establishing a correct diagnosis has been reported ondif- 
ferent occasions. When the first 80 cases in this series were re- 
viewed, it was immediately obvious that such studies had contrib- a “y 
uted little with the exception of those cases in which the surround- | 
ing hollow viscera had been invaded. In the last 22 cases particular — 

attention was devoted to this phase of the study. With the excep- E 
tion of 4 cases of pyloric obstruction, the findings were negative. = 
This was most disappointing in 7 patients, none of whom had either 

jaundice or a palpable mass and 4 of whom were free from pain. — : ‘ 
In this series of cases the roentgen studies have made no appre- 
ciable contribution. 


It is distressing to accept the fact that these patients without ex- _ 
i i were operated on in that stage of their disease where either 

: ite There at all could be done or only a palliative procedure adopted. 
‘The relative absence anorexia, weight and anemia 
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that the growths might not have been too far advanced. In the car- 
cinomas of the head, metastasis to the liver was found in 11, exten- 
sion to the gallbladder in 3, and invasion of the pylorus and duo- 
denum in 7; in carcinomas of the body and tail metastasis to the 
liver was found in 5 and invasion of the stomach in 3. An interest- 
ing commentary on this disease is that it is not only difficult to diag- 
nose but it is in some instances impossible to identify when the ab- 
domen is open. That a biopsy which fails to include carcinoma cells 
is unreliable is fully appreciated. During the collection of this series 
six lesions believed at operation to be malignant were encountered. 


SUMMARY 
a ‘The early, curable malignant lesion of the pancreas is silent. The 
initial symptoms are mild, indefinite, and not disturbing. Jaundice, 
pain, weight loss, and anemia, are all evidence of the growth’s ex- 
tension beyond the gland. Even when a presumptive diagnosis of 
such a lesion is made on a basis of the history in the absence of any 
demonstrable finding, the lesion proves to be inoperable. Magnifi- 
cent advances have been made in the surgical management of pan- . 
creatic disease. Until similar advances can be made in diagnosis, — 
the fruits to be enjoyed by pancreatoduodenectomy cannot be 
touched. 
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THE INCIDENCE OF PEPTIC ULCER FOLLOWING 
 SYMPATHECTOMY FOR HYPERTENSION 


Presentation of a Case* 


GerorGE ScHustTeER III, M.D. 
A. M. Scuoren, M.D. 
uf R. ARNOLD GriswoLp, M.D. 
Louisville 


S URGERY of the autonomic nervous system for systemic disease is __ 

not a new concept, and during the past ten years such surgery | 
has taken tremendous strides. Claude Bernard in 1852 was the 
first to bring attention to the sympathetic nerve supply of the cardio- 
vascular system and its importance in the maintenance of the “status _ 
quo” of the individual. Jaboulay in 1899, and Leriche in 1913, per- 
formed the first periarterial sympathectomies; Leriche in 1926 in- 
troduced the extraperitoneal approach to the sympathetic chain.’ 
Beginning in 1927, and on, Piere, Craig, Adson and Brown, Peet 


and Smithwick, and others, made important contributions to sym- __ 


pathetic surgery for hypertension.'* 
Surgery of the autonomic nervous system for disorders of the 


gastrointestinal tract also is not a new concept. Vagotomy for 


Schiassi in 1925, Barrow and Curtis in 1937, and Berg in 1938. 


However, the real impetus for such surgery was supplied by Drag- — ae - 


stedt and Owens in 1943.° 


Our purpose in this discussion is to present a case of duodenal 


ulcer making its first frank appearance following sympathectomy _ 
for hypertension. Dragstedt cautioned when he said, “There is _ 
some evidence that sympathectomy in these patients (hypertension _ 


and ulcer) may cause a rapid progression in the ulcer, but at the 
same time produce relief of pain so that a painless perforation may _ 


occur.° Wangensteen also warned, “Sympathectomy definitely abets 
the ulcer diathesis in dogs and we might reasonably assume that 


some patients who have undergone sympathectomy for hyperten- _ 


sion may develop ulcer.’’* Our purpose is to present such a case. 


The physiology of the autonomic nervous system, as applied to © 
the gastrointestinal and cardiovascular systems, is not a field of un- 
disputed fact; in reality, it is difficult to find two authorities on the 
subject who are in anything like agreement.* It is generally felt 
that a certain balance exists between the sympathetic and the para- 

. Thus, the idea of autonomic imbalance lead- 


*From the Departments of Surgery and Pharmacology, University of Louisville 
School « Medicine. 
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ing to visceral dysfunction, as expressed by Eppinger and Hess in 
1909, seems to have some basis.!*!8 


Briefly, it is generally accepted that stimulation of the vagi causes 
an increase in gastric secretion which is high in acid and pepsin, and 
a decrease in emptying time of the stomach.*® 


The effects of stimulation of the sympathetics in man are not so 
well accepted, but most investigators will agree that such stimula- 
tion leads to a secretion high in alkaline mucus, and an increase in 
gastric emptying time.*!>.!6 Thus, it has been postulated that sec- 
tion of the sympathetics in man will lead to visceral dysfunction, 
manifesting itself in a more acidic gastric secretion, and a marked 
decrease in emptying time, due to the relative increase of vagal 
activity. Another very important function of the sympathetics, 
referred to before, is that of mediation of intra-abdominal sensa- 
tion.11,1819 The sympathetic preganglionic innervation of the ab- 
dominal viscera arises from cord section T4-L1, and, as the splanch- 
nics, continue to the celiac plexus whence the postganglionic fibers 
arise. 


The theories behind sympathectomy for hypertension can briefly 
be summarized in two basic groups. First, there are those who 
believe that the important end-point is to increase the peripheral 
vascular bed and thus form a so-called pooling of blood, at the 
same time reducing peripheral vascular resistance. These are the 
men who do the more complete procedures such as the supradia- 
phragmatic and infradiaphragmatic procedure of Smithwick.* The 
other school of thought is that the important factor is to alleviate 
the relative renal ischemia that is thought to exist and thus reduce 
the production of angiotonin. These men follow the supradia- 
phragmatic procedure of Peet.? 


However, regardless of the type of sympathectomy done for 
hypertension, those nerves supplying the abdominal viscera are 


PRESENTATION OF A CASE 
The case that we are presenting is that of a 36 year old colored male who 


was first seen at the Louisville General Hospital in April, 1945, with chief 
complaints of vertigo, severe headache, shortness of breath on exertion and 
nocturia. His blood pressure was 220/134, the electrocardiogram revealed 
left axis deviation, and urinalysis showed specific gravity of 1.012 with 2 plus 
albumin. An incidental finding in the past history at that time was a vague 
epigastric distress precipitated by certain foods and relieved by soda. A diag- 
nosis of essential hypertension was made and the patient was placed on a 
reducing diet and sedatives. 


In January, 1946, the patient’s blood pressure was found to be 220/160, 
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and his eyegrounds showing changes consistent with malignant hypertension. 
Symptomatically the patient had improved, even though his diastolic pressure 
was up 26 mm. over the previous year. In August of the same year the patient 
was admitted to the medical ward with aggravated symptoms, including severe 
nosebleed. On the ward his pressure fell to 200/100. Symptomatically the 
patient improved—his nonprotein nitrogen was 46, urea clearance 77 per 
cent, the Mosenthal showing relative inability to concentrate. A diagnosis 
of arteriolar nephrosclerosis was made. 


In the next month the patient was readmitted for studies prior to surgery. 
His fundi showed many old exudates. His urea clearance was 30 per cent, 
but at the same time, nonprotein nitrogen was lower. Retrograde pyelography 
was considered normal. In further studies, under light pentothal anesthesia, 
the blood pressure dropped 60 mm. systolic and 16 mm. diastolic; when the 
anesthesia was carried to deeper levels on a subsequent day, the pressure 
dropped to 120/70. This patient was considered .a suitable candidate for 
sympathectomy and on Sept. 26, 1946, he was subjected to a left supra- and 
infradiaphragmatic sympathectomy, splanchnicectomy, and subtotal excision 
of the celiac plexus. The sympathetic chain from T8-L2 was removed. Post- 
operatively, the patient’s pressure stabilized around 180/110. 


Two months later the patient was admitted for completion of the pro- 
cedure. In the interim he had continued to have as many symptoms as prior 
to surgery. His fundi still showed old exudates, silver wire appearance and 
nicking. The Mosenthal showed greater concentrating ability, but the night 
volume was recorded as 690 c.c. Preoperatively the pressure was 190/110. 
At operation the same procedure as before was carried out on the right. Post- 
operatively he was bothered by postural hypotension—his pressure finally 
stabilizing at about 150/100 prone and 130/85 standing. 


During the following months, until 1948, the patient experienced complete 
relief of symptoms and apparent reversion of fundic changes. 


In April, 1948, he was admitted to the medical ward with chief complaint _ 
of extreme weakness, palpitation, black stools and epistaxis. He complained — 
of no abdominal distress. His red blood count was 1,870,000 and nonprotein | 
nitrogen was 38. After the acute episode was over, barium studies of stomach 
and duodenum showed a spastic and distorted duodenal cap and gastric analy- 
sis revealed 40 units of free acid. A diagnosis of bleeding peptic ulcer was | 
made. He was discharged on an ulcer regimen and repeated x-ray studies > 
made during the remainder of the year showed persistent duodenal cap changes 
with 20 per cent five hour retention. 7 


In January of this year (1949) he was again admitted with complaints as a4 
_ before, i.e., tarry stools, weakness and hematemesis. Again he had complete — 

absence of abdominal complaints. His blood pressure was 160/110. Red — 
blood cells 2,710,000, with hemoglobin 8 Gm. During this period studies were 
again performed, and the impression again was bleeding duodenal ulcer. Be- a 
cause of these recurrent and moderately severe bleeding episodes, with com-— 
_ plete absence of abdominal pain, it was felt that the only safe procedure would a 
be to treat the ulcer surgically as a prophylactic measure against repeated _ 

attacks of bleeding. From the patient’s response to histamine and insulin, if 
_ and with the added information of 20 per cent gastric retention at the end of => 
five hours, it was decided the patient would benefit from a vagotomy and © 
gastroenterostomy. The choice of operation was made according to the ration- 

ale of Griswold.'* 
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At operation a scar was found on the anterior surface of the duodenum. A 
subdiaphragmatic vagotomy and gastroenterostomy were performed, the post- 
operative course being uneventful. 


The patient has been seen several times since the last operation. He has 
; continued symptom free and in good health. His weight is 165 and his blood 
pressure is 160/120. The most recent gastrointestinal series, reported in 
October, revealed a rapidly emptying stomach with no abnormalities other 
Oe the gastroenterostomy created in the operating room. 


PRESENTATION OF DATA 


Prior to gastric surgery, because of the interest in this problem, __ 
_ie., that of peptic ulcer following sympathectomy, and stimulated — 
the reports of Blegen, et and Weeks, et al,’® this patient’s 
gastric function in response to certain drugs was studied ll 
using the dilution-indicator method of gastric analysis.*” Since the _ a 
~ completion of these studies, a report of 13 cases of peptic ulcer fol- nee 
_ lowing splanchnicectomy have been presented by Mason, et al.”* se 


Graph |. — RESPONSE TO 
HISTAMINE AND INSULIN 


HIST. BASE INSULIN 


15 30 45 60 75 90 105 120 135 150 165 180 195 210 
MINUTES 


F.A. is degrees of free acid. S.R. is secretory rate as cc/min. The first 
three periods represent control periods. 


insulin were studied. (Graphs 1 and la. a The residiuum was 115 | 
_ ¢.c, with $0 units of free acid. The high residiuum can probably be 
explained on the basis of partial pyloric obstruction due to the duo- 
denal ulcer. The basal secretory rates, free acid and peptic power 
-_ were as shown in the first three control periods. All of these values 
are in keeping with those of patients having a peptic ulcer. Follow- 
ing the injection of histamine the responses usually seen following 
this drug were elicited, i.e., secretory rate and free acidity were in- 
creased whereas peptic power was decreased as it usually is follow- 
ing the injection of histamine. In response to insulin, the patient’s 
blood sugar fell to 20 ed fie Gt and the secretory rate, free 
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Graph |A.— RESPONSE TO 
HISTAMINE AND INSULIN 
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PP represents peptic power expressed as mett units. This graph depicts 
i studies done simultaneously with Graph |. 
acidity and peptic power were all increased. Due to the preponder- 
ance of the response to insulin hypoglycemia, a vagotomy was 


_ thought the surgical procedure of choice, to abolish the cephalic 
phase ¢ of f gastric secretion.’ 


1 


Graph 2 — RESPONSE TO 
HCL AND ADRENALIN 
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F.A. is degree of free acid. P.P is peptic power as mett 
units. The first three periods represent control periods. 


The patient’s response to adrenalin also was studied before te 
vagotomy and at the same time the patient was subjected to the — 
HC1. “acid test.” (Graph 2.) Control periods are represented by 
the first three periods. Following the control periods 0.167 N HC1 
was injected into the stomach to see if the patient would experience 
pain with its injection, as most peptic ulcer patients do. The results 
were those to be expected; the patient experienced no discomfort 
since the sympathetic innervation to the stomach had been removed. 


Following the intramuscular injection of the 
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z — pressure was recorded at 255/160, the patient experiencing 
_ frontal headache. As shown (Graph 2) peptic power was renin 
following a temporary initial rise, while free acidity increased for __ 
45 minutes, before falling to a low value. This finding of increased 
acidity after administration of adrenalin was repeated in this — 
patient on another occasion and also in another patient studied in a 
- similar manner. The increase may be due to the decreased alkaline 
secretion as indicated by a decrease in peptic power. 


Graph 3 — RESPONSE TO 
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E.R. is emptying rate in cc/min. S.R. is secretory rate in 
cc/min. The first three periods represent control periods. 


Secretory and emptying rate were both decreased following 
adrenalin (Graph 3). The interesting finding here is the marked | 
decrease in emptying rate. From this it might be postulated that 
following sympathectomy there will be a marked increase of empty- 
ing rate resulting from removal of the motor inhibitory influence 
of the sympathetics. To those who believe in the “jet theory” of 
impingement of acid gastric contents on the duodenum in the etiology 
of duodenal ulcer, this fact poses an interesting argument. One © 
unfortunate aspect of this particular series of studies was that our — 
estimations of gastric mucus were unsatisfactory—this study would 
have been most helpful, in that one of the theories concerning the | 
development of peptic ulcer following sympathectomy is a decrease 
of alkaline secretion following such a procedure. 


The patient’s response to tetraethylammonium chloride, atropine 
sulfate and other agents was also studied, but are not included since 
they add nothing to this present discussion. 
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DIsCcUSSION 


Painless episodes of hematemesis, tarry stools, weakness, and 
anemia occurring for the first time two years after a bilateral thora- 
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columbar sympathectomy for essential hypertension suggested the 
presence of a bleeding peptic ulcer. Although barium studies of the 
upper gastrointestinal tract, which were made after bleeding had 
stopped, failed to reveal an ulcer crater, the presence of a spastic 
and distorted duodenal cap, and of 20 per cent gastric retention 
after five hours, favored the diagnosis of duodenal ulcer. 

The second episode of similar painless symptoms occurring nine 
months later was again diagnosed as bleeding duodenal ulcer. A 
bleeding ulcer which recurs after nine months of prophylactic med- 
ical therapy and which is not preceded or accompanied by abdom- 
inal pain or any other symptom usually associated with active ulcer, 
is indication for definitive surgery as a preventive measure against 
further hemorrhage. 


Gastric function studies, made prior to the anticipated surgery 
for ulcer prophylaxis, showed that the basal acidity and rates of 
gastric secretion and emptying were increased above normal. The 
studies suggested that the increased emptying rate was due to the 
absence of sympathetic inhibition which permitted the unopposed 
vagal activity to maintain rapid emptying. The studies also showed 
that the secretion of hydrochloric acid and pepsin as well as empty- 
ing rate were all stimulated more by vagal influence than by the in- 
jection of histamine, i.e., gastric function was increased more by 
nervous influence (parasympathetic influence) than by a known 
potent humoral stimulation of the stomach. 


A consideration of the results of the gastric function studies, and 
the fact that the vagal influence on the stomach was unopposed by 
the antagonistic sympathetics, led to the decision that vagotomy 
rather than partial gastric resection should be the operation of 
choice in this instance. The presence of gastric retention was the 
indication for combining a low gastroenterostomy with the vagot- 
omy.*’ Accordingly, the combined procedure was performed. The 
patient has been followed up at regular intervals. He has had no 
recurrence of bleeding and has remained symptom-free. Barium 
studies of the stomach and upper intestinal tract reveal a well func- 
tioning stoma, a rapidly emptying stomach, and no abnormalities in 
the stomach, stoma, duodenum and jejunum. 


Psychological studies including the Rorschach, Bender-Gestalt, 
Cornell Medical Index, and various brief progressive tests by the 
Department of Psychiatry, indicate a patient with strong anxiety 
and feelings of personal inadequacies conflicting with intense intel- 
lectual striving and stubborn resistiveness. Some evidence of hypo- 
chondriacal trends are also present. Marked and poorly concealed 
hostility existing in a personality with considerable effeminacy are 
also manifested. In general, the psychological studie 
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ality rigidity, lack of emotional control, and anxiety with inner 
tension. 
The patient has the wherewithal of a psychosomatic personality; _ 
that is, inadequacies, hypochondriasis, effeminacy, rigidity of capac- 
ity for development of personality relationships, marked anxiety 
_ with inner tension, strong but poorly concealed and poorly managed 
hostility, and marked ambivalence in expression. It is supposed that 
_ these findings have previously manifested themselves in the develop- — 
‘ment of the above-mentioned somatic disabilities and that their 
continuance at the present unresolved level makes this individual 
susceptible to further complex organic pathology. 


It is an interesting speculation that the patient’s hypertension was | 
an outlet for the abnormal psychiatric factor noted above. When ~ 
this outlet was closed off by sympathectomy, it may be that the neces- 
sity for another outlet manifested itself in the development of a : 
peptic ulcer. 


SUMMARY 


1. A case of bleeding duodenal ulcer making its first appearance 
two years after thoracolumbar sympathectomy for hypertension has 
been presented. 


2. Gastric studies showed that this ulcer was of the vagal 
“cephalic” type. 


3. Vagotomy and gastroenterostomy were performed. 


4. Was this ulcer the result of sympathetic-parasympathetic im- 
balance? If so, was this imbalance due to the sympathectomy or 
was it a psychosomatic manifestation of his emotional tension? 
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INTRACTABLE PAIN 


_ EVERETT G. GRANTHAM, M.D.* 
Louisville 


| oie the earliest days of man pain and its relief has been a major 
problem. Since pain is only a symptom of a disease process, 
relief is usually accomplished merely by proper diagnosis and treat- 
ment of the primary disorder. In some instances, however, the dis- 
ease may be such that a cure, and thereby relief of the pain, is be- 
yond hope. It is in these cases, therefore, that the treatment of the 
pain itself becomes of prime importance. Surgery performed purely 
for the relief of pain generally implies a destructive operation upon 
the nervous system. Such operations are: division of a peripheral 
nerve, rhizotomy, sympathectomy, cordotomy, medullary tract- 
otomy or a combination of these methods. These standard proce- 
dures have proved their worth time and again to the neurologic 
surgeon as a means of relieving suffering when life would otherwise 
be intolerable. In some instances, however, these operations are not 
successful in relieving certain painful states, as, for example, pain- 
ful phantom limbs and neoplasms which involve areas of the body 
that cannot be easily denervated, as the head and neck, upper ex- 
tremity and upper chest or a combination of these regions. Recently 
frontal lobotomy has been added to the armamentarium of the neu- 
rologic surgeon as a means of relieving intractable pain, when all 
other methods have failed or when it is obvious that any of the 
standard operations would be only temporarily successful. Further 
consideration of frontal lobotomy as a method of relieving intract- 
able pain is ‘the subject of this paper. 


Frontal lobotomy as it is known today was developed by Egas 
Moniz” who in 1936 published a report of 20 cases in which the 
operation had been done for mental disorders. It is of interest to 
note that Moniz was encouraged to proceed with his operation fol- 
lowing a report by Fulton on the behavioral changes observed in 
chimpanzees following bilateral removal of the frontal areas.’ In 
America the work of Moniz was adopted by Freeman and Watts” 
who also reported in the year 1936 a case of frontal lobotomy per- 
formed for psychosis. During the early years of their work with 
prefrontal lobotomy, Watts and Freeman realized that patients 
who complained of pain before surgery for their psychosis no longer 


*From the Department of Surgery, Section of Neurosurgery, University of Louisville 
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complained of pain in the postoperative period. In 1946 they re- 
ported a case upon whom frontal lobotomy was performed purely 
to relieve intractable pain.’ In the same year Poppen’* reported a 
similar case. The procedure in both of these instances was the con- 
ventional bilateral procedure which is a rather complete division of 
the fiber tracts in the frontal lobe rostral to the anterior horn of the 
lateral ventricle. The operation as described by Watts and Free- 
man was a blind procedure performed from a lateral approach.‘ 
Lyerly* described a method to perform the lobotomy by an open 
operation. A different approach to the study of frontal lobe isola- 
tion in the treatment of psychosis was instituted by Penfield. This 
operation, called gyrectomy, was devised to study the changes in 
psychotic patients after removal of selected portions of frontal lobe 
cortex. Pool’* has carried out similar operations in the human and 
refers to the procedure as topectomy. Scoville’* with the same mo- 
tives for research has devised an operation referred to as “cortical 
undercutting” by which individual portions of the frontal cortex 
have been detached from the remainder of the frontal lobes. The 
latest variation of frontal lobotomy was made in 1948 by Scarff,** 
who reported three cases of unilateral lobotomy which had been 
successful for the relief of intractable pain. 


= 

ANATOMIC AND PHYSIOLOGIC CONSIDERATIONS 


The portion of the anatomic frontal lobe which is diseibed: or 
isolated in frontal lobotomy lies rostral to the motor and extra- 
pyramidal cortex. For many years this portion of the brain has 
been known as a “‘silent area.’”’ Modern physiologic methods have 
proved in experimental animals, however, that distinct functions 
can be demonstrated in several separate portions of the frontal cor- 
tex rostral to the motor areas. Frontal lobotomy has opened the 
way for new discoveries in the function of the frontal areas in man. 


It is generally assumed that the success of frontal lobotomy stems 
from the destruction of the thalamocortical and/or corticothalamic 
fiber tracts. By study of the human brain following frontal lobot- 
omy Freeman and Watts*® and Meyer, Beck and McLardy® have 
demonstrated connections between the thalamus and every portion 
of the frontal cortex. The studies of these men have demonstrated 
loss of ganglion cells and gliosis chiefly in the dorsomedial nucleus 
following lobotomy. Portions of the medial surface of the hemi- 
sphere, in particular the cingulum, project to the anterior nucleus 
which also shows degeneration after most lobotomies. Strangely 
enough, little, if any, degeneration occurs in the frontal lobe cor- 
and this accounts the fact that within a few 
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months postoperatively only a few patients show any significant 
changes in the electroencephalogram as compared with preoperative 
tracings. 


It is now clear that the autonomic system is represented in the 
frontal areas. The early elevation of temperature, slow pulse and 
lowering of blood pressure are the only changes that follow lobot- 
omy which can be attributed to temporary disruption of autonomic 
function. Within a few days after surgery these changes return to 
normal. There may be permanent changes, however, in the manner 
in which the autonomic system responds to stimulation."* 


Wilson and Warland’ report the development of epileptic seiz- 
ures in 3.3 per cent of one thousand operations performed for 
mental disorder. Pool’* reports the development of convulsions in 
10 per cent of 85 cases following topectomy. 


CLINICAL CONSIDERATIONS 


Bilateral frontal lobotomy is followed immediately in the post- 
operative period, in most cases, by drowsiness, confusion and some- 
times incontinence. These symptoms, as a rule, clear up within a 
few days or within two to three weeks at the most. The late effects 
are frequently a blunting of the intellect and personality. Changes 
in personality are more common and disturbing than changes in 
intellect. There also may be loss of initiative and defects in the 
ability to retain experiences. While such changes may be slight or 
even undetected in certain cases, nevertheless, some changes in this 
sphere are so likely that frontal lobotomy of the conventional or 
standard type can be advised in only a few instances for relief of 
pain. These undesirable side effects are not severe enough to con- 
traindicate the procedure as a valuable adjunct in the treatment of 
advanced or inoperable carcinoma and at times it may be indicated 
in noncancerous conditions such as morphine addiction, tabetic pains 
or painful phantom limb. It was to avoid changes in personality 
and intellect that Scarff’ used a unilateral procedure. His reason- 
ing for the unilateral operation was that since a bilateral operation 
produced changes in memory and personality and since it was gen- 
erally believed that a unilateral frontal lobectomy did not cause 
any changes in personality and intellect, perhaps a unilateral lobot- 
omy would be successful in relieving pain and at the same time cause 
none of the undesirable side effects. 


The author originally performed prefrontal lobotomy for psy- 
chotic patients by the method described by Freeman and Watts* 
(fig. 1). Later the method described by Lyerly*® was adopted (fig. 

f view 
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since it was an open operation, thereby providing control of hemor- 
rhage and more assurance that the proper fiber tracts had been sec- 
tioned. A trephine opening made near the midline is placed so that 
the coronal suture crosses the posterior portion of the button of 


Fig. 1. Schematic drawing of a coronal] section of the frontal 

lobes at the level of lobotomy incisions. The extent of the incision 

made in one hemisphere by the Watt’s technic (lateral approach) 
is shown. 


‘Fig. 2. Schematic drawing of a coronal section of the frontal 
lobes at the level of lobotomy incisions. The extent of the incision 
in one hemisphere made by the Lyerly technic (open method) is 


bone which is removed. After opening the dura the anterior horn 
of the lateral ventricle is identified with a ventricular needle. An 
incision is then made in the exposed cortex large enough to admit 
brain spatulae for retraction. The fiber tracts are then divided 
under direct vision until cortical tissue is identified laterally, medially 
and inferiorly. The following 6 cases have been operated on using 
this technic—3 cases with the unilateral operation and 3 with the 
bilateral operation. Both the advantages and disadvantages of 
frontal lobotomy are clearly demonstrated in these cases. 
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Case 1. A 43 year old male was admitted to the service complaining of 
pain in the right foot. He related that three years previously a heavy steel bar 
fell on his foot but did not produce any fractures. Because of persistent, in- 
capacitating pain, a surgeon divided the cutaneous nerves to his foot but there 
was no relief of pain. A cordotomy was then performed which also failed to 
relieve his pain. The patient also gave a history of treatment for central 
nervous system lues four years prior to the onset of his present illness. After 
admission sympathetic blocks were performed without any relief of the patient’s 
pain. He was told of prefrontal lobotomy and elected to have this procedure 
since he felt he could not go on with his pain. A unilateral operation was per- 
formed, the right frontal lobe being used. There was marked relief of his 
leg pain in the first few weeks postoperatively but within three months the 
patient stated his pain was as severe as it had been at any time. When seen 
fifteen months later, he continued to complain of the same severe pain although 
he was not losing any time from his regular work. His wife, however, states 
that he complains far less frequently than he did prior to the operation. She 
has seen minor changes in his disposition. The patient volunteered that he is 
forgetful for insignificant or unimportant things but had normal ability to 
retain in his memory those things which would normally be considered of 
reasonable importance. 


Comment: In spite of the fact that he does not admit to any 
improvement, this patient is working regularly and his wife con- 
siders the operation partly successful in that he gets along better 
in his work and at home. It is probable that his pain from the be- 


ginning was of psychic origin and it is quite likely that pain of this 
type is not benefited to any appreciable extent by lobotomy or at 
least by a unilateral procedure. Minor but definite changes of per- 
sonality and memory occurred. 


Cask 2. A 72 year old male was admitted to the hospital with an inopera- 
ble carcinoma of the larynx which had been present for twelve months prior 
to admission and for which he had had a tracheotomy. He was suffering with 
a severe, throbbing, pulsating pain in the right side of his face and neck which 
was not relieved by narcotics. The patient was in a severe debilitated state, 
and it was expected that he would live but a short time, but to relieve his suf- 
fering during this time, prefrontal lobotomy was advised and accepted by the 
patient and his family. A right prefrontal lobotomy was performed with a 
complete section of all the white matter rostral to the tip of the anterior horn 
of the right lateral ventricle. The patient had complete relief of his pain and 
no longer required any medication until his death three weeks later. He was 
confused for a few days but after this he seemed his normal self with the ex- 
ception of minor changes in his personality which were noticed by his family. 
The only significant change was that the patient became less tidy in his per- 
sonal appearance than he had been previously. 


Comment: The patient did not live long enough to provide a 
conclusive study of the effectiveness of unilateral frontal lobotomy 
to relieve pain. It demonstrated, however, the value of frontal 

lobotomy to provide physical and mental peace to the patient in his 
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terminal days. Again minor changes in personality were evident _ 
with a unilateral frontal lobe lesion. 


Case 3. A 29 year old female was admitted with a history of severe head- 
aches which were localized to the right side of the head. She stated that the 
headache began ten years previously during nurse’s training. In addition to — 
_ all known medication commonly employed for headache, treatments had con- 
_ sisted of encephalograms, division of the superficial temporal artery and supra- 
orbital nerve avulsion. The headaches came in severe bouts lasting for a few 
ae to weeks and eventually narcotics were required for relief and this in 
turn had led to addiction. The patient had been hospitalized on one occasion _ 
shortly before this admission for an acute psychosis. After due consideration _ 
of her future and in view of the successful relief of narcotic addiction reported 
by Scarff, a unilateral prefrontal lobotomy was advised for the relief of her 
pain and the control of her addiction. The conventional (radical) prefrontal 
lobotomy was performed on the right side by the Lyerly technic. Eighteen 
months have elapsed since surgery. The patient has continued to complain of 
_ some headache but there has been considerable relief. Medication, other than 
an occasional aspirin, is not required. According to her husband, the patient 
is more talkative than she was previous to the operation. She has less initiative. 
She becomes emotionally upset somewhat easier but her memory and intel- 
_ lectual capacities in every other way are felt to be normal. 


Comment: As in Case 1 there has been some improvement as 
judged by the patient and her family but again it clearly shows that 


a unilateral lobotomy is not completely effective for relieving pain. 
The changes in personality have been minimal and have not inter- 
fered with her ability to carry on in her home. Enough time has 
elapsed since surgery to be certain that the personality changes, 
which occurred following a unilateral operation, are permanent. 


Case 4. A 37 year old male was hospitalized because of severe nausea and © 
vomiting and attacks of agonizing lightning pains. There was a history of a 
luetic infection occurring at the age of 16 which under intensive treatment 
was thought to be cured. In 1943, however, he began to have attacks of 

nausea and vomiting which at the time were thought to be due to excessive 
drinking. In 1944 he was found to have a positive spinal fluid serology. In 
spite of intensive treatment, the patient continued to have episodes of severe 
nausea and vomiting associated with lightning pains in his extremities. In 

an effort to relieve his lightning pains, he had received an injection of some 
material in the vicinity of his spinal column which resulted in an immediate 
complete and permanent paralysis and anesthesia of the right lower extremity. 
At the time of admission the patient was in a deplorable general physical state 
from weeks of vomiting. He was depressed over the vomiting and the con- 
tinual shooting pains in his lower extremities. Frontal lobotomy was elected 

and the bilateral procedure was performed with immediate relief of all tabetic 
pain. However, he continued to have some nausea and vomiting for the fol- 
lowing three weeks, when these symptoms also disappeared. The patient 
gained weight in the succeeding months, and became a very cheerful, pleasant 
individual. Since his operation he has started a new business which has been 
successful. His only disability was the anesthetic and paralyzed leg which 
caused him a great deal of trouble due to the frequent development of pres- 
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sure sores. Exactly one year postoperatively he developed a brief episode of 
lightning pains which were completely relieved following one dose of demerol. 
The attacks of nausea have occurred in mild fashion a few times but have 
not been disabling. The only frontal lobe changes that have been detected are 
minor changes in personality. He is at times uninhibited and somewhat tactless. 


Comment: There was a dramatic relief of pain which has been 
complete except for the brief recurrence one year after the opera- 
tion. The greater success of the bilateral procedure as compared 
with the two other cases which had the unilateral operation was 
quite impressive. There has been no return to narcotics or heavy 
drinking. To his family and his family doctor, a friend of many 
years, he has not changed intellectually. 


Case 5. A 49 year old female developed pain and swelling of her right 
lower extremity. A mass was found in the left lower quadrant of her abdomen 
which could not be removed at operation. A diagnosis was made of retro 
peritoneal sarcoma and x-ray therapy was given. Severe right leg pain devel- 
oped. A frontal lobotomy was advised by her physician and she was admitted 
to the hospital and the bilateral procedure by the Lyerly technic was performed 
on Dec. 3, 1948. The patient had complete relief of her pain and no longer 
required any medication. However, during her hospital stay, she was facetious 
and at all times confused ; her memory was disturbed and she was incontinent. 
These prefrontal changes did not improve materially before her death three 
weeks later. 


Comment: This case demonstrates the immediate relief of all 
pain and also the unwanted side effects. The family considered that 
the relief of suffering which the patient gained justified the opera- 
tion even though she lived for only three more weeks. 


Fig. 3. Schematic drawing showing the type of incision made in 
Case 6 in which only the medial fibers were incised under direct 
vision. 


Case 6. A white male, 42 years of age, was seen in consultation because of 
severe pain after an operation for adenocarcinoma of the rectum at which 
time the carcinoma was found to be invading all the pelvic structures. In ad- 
dition, the patient was moderately despondent and anxious over the fact that 
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he had an incurable cancer. On 19 Jan. 1949, a bilateral prefrontal lobotomy 
performed by the Lyerly method was carried out but the technic was changed 
to a less destructive operation. Only the medial fibers in each hemisphere were 
divided (fig. 3). After he recovered from his anesthetic the patient no longer 
complained of pain. Ten days later his only abnormality was very slight con- 
fusion and difficulty in getting a normal night’s sleep. Within another week 
the patient was free of his confusion. He had been relieved entirely of his 
anxiety and worry. He did not appear euphoric but was confident of the future. 
He was a school teacher and felt he could return to his work. Instead he 
entered the second semester at a college in his home town and finished the 
term with a B average in his work. When asked, he stated that he had pain 
but also stated that it did not trouble or worry him. A brother, who is a 
physician, was the only member of the patient’s family, including his wife, who __ 
saw any significant change in his personality. This brother noticed that in 
relating past events the patient occasionally did not adhere to the facts. When 
another brother died, the patient was less concerned than would have been 
expected. He walked approximately two miles daily until a few days before 
his death. Following metastasis to the liver his condition became suddenly 
critical and in the last few days of his life narcotics were again used for gen- 
eral discomfort. 


Comment: The extremely gratifying result in this case is felt to 
result from the limited incision in the frontal lobes. Relief of pain 
was successful and there were absolutely no changes in intelligence _ 
that could be detected. His personality was affected slightly but this 
was detected only by his physician brother and not by other mem- 
bers of his family. 


After the experience with the six cases reported above, particu- 
larly Case 6, the author developed a new technic by which a small 
lesion is made in the lower medial quadrant of the frontal lobe 
anterior to the ventricle of each hemisphere. This lesion is produced 
by electrocoagulation.* It was hoped that some of the undesirable 
results of the conventional procedures might be eliminated by mak- 
ing a small bilateral lesion. Since March, 1949, this operation has 
been used in 12 cases for the relief of pain. Three of the cases had 
intractable pain due to advanced carcinoma. They had survival 
periods of four weeks, six weeks and two months and each patient 
had relief of pain during the time he lived. Narcotics were no longer 
necessary and only one of the patients showed any undesirable 
changes in personality after the first postoperative week. Another 
case with severe tabetic pain has had marked relief for six months 
with a unilateral operation. Two cases were complete failures and 
in each instance the failure is felt to be due to the acceptance of a 
patient who, in addition to organic pain, had a profound psycho- 
neurosis which was more important than the pain and for which 
prefrontal lobotomy was not indicated. The remaining six cases 


*A detailed report of the operative procedure is being published elsewhere. 
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with follow-up periods of from one to six months have been suc- 
cessful to date for the relief of pain and none have shown any un- 
desirable side effects. 


DIscussION 


> seems quite certain from the study of these cases that one can 
offer very little assurance to a patient or his family that unilateral 
prefrontal lobotomy will produce relief of pain. Recently Scarff'® 
reported that in 33 cases of unilateral frontal lobotomy only 66 per 
cent had successful relief of pain and another 18 per cent had partial 
relief. Contrary to general opinion, changes of personality and 
intellect occur after the unilateral operation although they are less 
severe than after the bilateral procedures. Cases 1 and 3 followed 
for 15 and 18 months respectively after unilateral frontal lobotomy 
show distinct changes, though minor, in personality and memory. 
Therefore, if these operations are to be used, a logical routine would 
be to perform a unilateral operation originally with the understand- 
ing that a similar operation on the opposite hemisphere might later 
become necessary. 


The bilateral isolation of the frontal areas by a standard (radi- 
cal) lobotomy is very effective for relieving pain and the suffering 
which goes with pain. In many cases there are marked changes of 
personality or intellect. In spite of these changes, the procedure is 
very useful in some cases of incurable illness, particularly incurable 
carcinoma. This is especially true if morphine addiction is also a 
problem, since the drug is no longer necessary after surgery and 
there are no withdrawal symptoms. 


Before a bilateral procedure can be offered to patients with pain 
from non-neoplastic disorders, however, a less crippling procedure 
must be found. This means that some of the frontal lobe function, 
which is destroyed in the conventional operation, must be preserved. 
The new procedure which the author has used offers additional hope 
toward this possibility. It suggests that the good results of lobot- 
omy, at least those performed for the relief of pain, are not based 
on a quantitative isolation of the frontal lobes from the remainder 
of the brain but rather that specific fiber tracts or cortical areas may 
be ceegnayee with equal success. 


vi Frontal lobotomy i is an desis procedure for the relief of 
intractable pain.. 

2. Unilateral frontal lobotomy for the relief of pain is less suc- 
cessful than the bilateral (standard) operation. 
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3. Unwanted changes in personality and intellect are apt to be 
severe after the bilateral procedure. These changes, though of less 
degree, also occur with the unilateral operation performed by stan- 
dard technic. 


4. To broaden the use of this type of operation for intractable 
pain of noncancerous origin a less disabling procedure is necessary. 
This may possibly be accomplished by limiting the size of the bilat- _ 
eral operation or by selective bilateral destruction of certain areas 
of the frontal lobes. 


5. A new procedure in which a small symmetrical destructive 
lesion is produced in the lower medial quadrant of each hemisphere 
has been successful in relieving pain. 
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pes: abscess is no longer a chronic debilitating Seeten The 
patient with lung abscess frequently can be completely cured in 
from two to four weeks. No longer is it necessary to have patients 
with chronic draining sinuses or productive cough following the 
drainage of a lung abscess. The mortality rate has dropped from 
as high as 50 per cent in some series reported a few years ago to i 


almost negligible figures in comparison. 


DIAGNOSIS 


The diagnosis of lung abscess is usually easy. In the acute stage 
the patient has a high fever, appears sick and is coughing up foul 
sputum. The sputum, if not putrid at first, usually quickly becomes 
so. Physical examination of the chest is usually normal even in the 
presence of fairly large areas of pulmonary involvement. Roent- 
genographic examination of the chest is necessary to locate the dis- 
ease. Proper interpretation of the roentgenogram is at times dif- 
ficult in the acute stage. A cavity with fluid level makes the diag- 


a nosis simple, but frequently the cavity has not drained sufficiently 

; to show a cavity containing air, or the cavity is surrounded by pneu- 
ee. monitis to such an extent that it does not show through the area | 
of density. 


In the chronic stages of lung abscess the sputum is purulent but 
frequently has lost its characteristic foul odor. The patient does 
not appear as ill as in the acute stage. The roentgenogram fre- 
quently is more suggestive of atelectasis than of cavity formation. 


There are many variations of both the acute and chronic phases 
of the disease. The sputum is not always foul in the acute stage and 
may be very putrid after several months of illness. Roentgeno- 
grams vary from segmental areas of density to lobar atelectasis in 
appearance and from single cavities of less than a centimeter to 
cavities occupying almost an entire lobe or multiple cavities through- 
out a single lung. It is rare to see patients on a thoracic surgical 
service with multiple cavities in both lungs 


| 
ETIOLOGY 


In the present series of lung abscesses being reported the cause 
of the infection could be ascertained in very few instances. The 


*From the Section on Thoracic Surgery, Department of Surgery, University of i" 
Louisville-School of Medicine. fo 
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most usual history was that the patient started running a fever, there 
was pain in the chest followed by cough and expectoration which 
was either putrid from the first or rapidly became putrid. The 
aspiration of vomitus by the alcoholics was thought to be the cause 
in this group. 

The history of patients with lung abscess is different today from 
a few years ago. In the past it was rare to see a patient with a lung 
abscess without some definite cause preceding the infection, such as 
an injury, operation, or pneumonia. It is very possible that the 
lung abscesses we are seeing today are complications of pneumonia 
so mild in character as to be unrecognized. Lung abscesses follow- 
ing operations about the face and throat (tonsils) are indeed rare 
in contrast to the number following such operations a few years ago. 
It is interesting that this change in the etiology of lung abscesses 
has taken place coincident with the introduction of chemotherapy 
and antibiotic therapy. ; 


a TREATMENT 


There are three advances in therapy of lung abscesses responsible 
for the change in prognosis. These are: 


First: The free use of transfusions to return the blood volume 
tonormal. There are few infections with which the patient survives 
that cause as rapid loss of blood, and without external bleeding, as 
does the lung abscess. Two to three thousand cubic centimeters of 
whole blood are frequently required to bring the blood volume back 
to normal. Before the blood volume changes in infection were well 
understood the patients were transfused until the erythrocyte count 
was five million. The percentage of cures obtained in small acute 
lung abscess with conservative treatment alone was about the same 
before chemotherapy and antibiotic therapy as it is today. We now 
transfuse until the hematocrit is 50 per cent. This is based on the 
work of C. Lyons on chronic infections in which he pointed out that 
the blood volume was usually about normal if the hematocrit was 
brought up to 50 per cent. Hematocrits are easily obtained in con- 
trast to the determination of the blood volume, and clinically this 
technic has been satisfactory. 


Second: The use of antibiotics has facilitated greatly the pre- 
operative preparation of the patient although it is doubtful if the 
morbidity or cure rate of the small acute lung abscess has been 
altered greatly by these agents. The sulfanilamides seemed to have 
little if any effect on lung abscesses. Penicillin in doses of 100,000 
units every three hours intramuscularly has been very effective in 
reducing the amount of sputum as well as quickly ridding the sputum _ 
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of its offensive odor. Penicillin in the forms given once or twice 
daily has not been effective. Streptomycin combined with penicillin 
has been of doubtful additional value. Aureomycin promises to be 
an effective agent but has been used in too few cases to evaluate 


at present. 


Third: The change in surgical technic from drainage of the lung 
abscess to excision of the abscess has done much to increase the 
cure rate. 


REPORT OF CASES 


Since January, 1946, 61 patients with lung abscess have been 
treated by pulmonary resection. Three patients died, a mortality 
rate of 5 per cent. Fourteen patients had pneumonectomies. Three 
of the pneumonectomies developed empyemas and required subse- 
quent thoracoplasties to obliterate the empyema space. Only one 
of the pneumonectomies had a recognizable bronchopleural fistula. 
There were only three segmental resections in the group. Several 
segmental resections were done along with lobectomies where the 
infection had extended across the interlobar fissure. Of the 58 
patients who survived the operation all are well except one who 
died several months postoperatively of a diabetic condition. 


The ages of the patients varied tremendously, the youngest being 
three years of age and the oldest 73. Sixteen patients were 50 or 
over. Five of the patients were 10 years of age or less. 


Concerning the three deaths, one occurred three hours after a 
pneumonectomy due to a tie slipping off the pulmonary artery. One 
death occurred in a 15 year old boy due to bleeding from the sev- 
ered adhesions on the chest wall. The bleeding started after the 
operation had been completed, probably due to a mismatching of 
blood. Another boy of 10 developed pulmonary edema after being 
moved back to the room. Of the 23 patients done this year there 
has not been a death. c 

DiscussioN 

All patients admitted with lung abscess are treated with anti- 
biotics, usually 100,000 units of penicillin every three hours intra- 
muscularly. Daily transfusions of whole blood (500 c.c.) are given 
until the hematocrit reaches 50 per cent. The patient is kept in bed 
but postural drainage, thought so important in the past, has not 
been used. A lung abscess either drains or does not drain into the 
bronchial tree depending on the degree of patency of the bronchus 
leading to the abscess. The position of the patient has little if any- 
thing to do with this drainage. Pus reaching the normal bronchial 
tree is sities! coughed up. 
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The use of this regimen usually produces rapid clinical improve- 
ment. The temperature rapidly returns to normal. The sputum 
decreases markedly in amount and loses its putrid character. Roent- 
genograms of the chest are taken at weekly intervals. 


Single cavities of less than 3 centimeters frequently have been 
healed by this method in two to three weeks. If the pneumonitis 
and cavity have not improved markedly by the end of two weeks 
the abscess usually will not heal under prolonged conservative treat- 
ment and should be resected. Usually the cavity of less than 3 cen- 
timeters will almost have disappeared at the end of one week. At 
the end of the second week only a small area of density remains 
which rapidly disappears. The failure of three such small cavities 
to heal accounted for the three cases in which segmental resections 
were done in this series. 


A review of our medically treated cures was not included in this 
paper because it is believed most lung abscesses either heal spon- 
taneously or heal under the treatment of the family physician. The 
abscesses coming to the thoracic surgical service mostly were failures 
to obtain cure by the family physician. 


Single cavities of over 3 centimeters in diameter rarely healed. 
At times it was possible to sterilize the cavity but even then healing 
did not take place. Such cavities always become re-infected although 
the re-infection may not take place for several years. One cavity of 
10 years’ duration was resected due to massive hemorrhages, al- 
though there were no symptoms of infection. The hemorrhage was 
apparently caused by the cavity being distended by a pure culture 
of aspergillus. Another similar patient was recently operated on 
with similar findings, but the duration of the cavity was not known 
in this case. 

The larger cavities have been treated by lobectomy because of 
the amount of lung involvement. Examination of these lobes has 
shown that a segmental resection of the cavity would have left con- 
siderable bronchiectasis in the adjacent portions of the lobe. For 
this reason our policy has been to reserve segmental resection for 
the acute small abscess that fails to heal on the conservative treat- 
ment within two weeks’ time. Our policy now is to do a lobectomy 
for the cavity of over 3 centimeters in diameter as soon as the 
patient can be put in condition for surgery. The importance of 
bringing the blood volume to normal and the subsidence of toxicity 
for a few days preoperatively cannot be overemphasized. The 
properly prepared patient withstands pulmonary resection without 
any difficulty. 

Patients with multiple abscesses throughout one lobe or involving 
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an entire lung cannot be treated successfully medically or by any 
other means short of resection of the involved lung. 


Two patients with lung abscess have been drained during this 
period. The reasons for draining these patients were that they were 
elderly patients with congestive heart failure in which pulmonary 
resection was definitely contraindicated. Both patients are dead. 


Bronchopleural fistulas have not been a problem in this series of 
resections. Empyemas following lobectomy have occurred so rarely 
and were so small that this complication was of negligible impor- 
tance. The three empyemas following pneumonectomy were the 
most serious complications, requiring complete thoracoplasties. The 
lobectomies rarely required hospitalization as long as two weeks 
following the resection. The patients were able to return to their 
former occupations within a matter of days following their dis- 
charge from the hospital, free of cough, expectoration, and drain- 


1. Sixty-one patients with lung abscess treated by pulmonary re- 
section have been reported. 


2. The mortality rate of the operation was 4.9 per cent. 


Patients treated by resection make complete recoveries from 
the infection and are able to return to work quickly. 

4. The bronchiectasis associated with lung abscess is removed 
along with the abscess. 
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ACQUIRED MEGACOLON 
Report of a Case in a Seventy-four Year Old Male 


James C. Drys, M.D.* 
Everetr L. Pirxey, M.D. 


Louisville 


M EGACOLON can be divided into two types: (1) that duetoa 
demonstrable obstruction and (2) that in which no obstruc- 

_ tion can be demonstrated. Those which are clearly obstructive may 
occur in either children or adults. Those which are clearly non- 
obstructive are found most frequently in children and when present —_— 
in adults, the history of the disease goes back to childhood. | 


The nonobstructive cases are usually referred to as ‘“Hirsch- 
ran disease.’ Hirschprung, as quoted by Finney,’ termed these 
cases ‘Congenital Idio-pathic Dilatation of the Colon” and con- 
tended that they were not due to obstruction and that they occurred 
only in children. Megacolon occurring in adults, he called “‘Pseudo- 
-megacolon.” 


There is another group of cases in which a “functional obstruc- 
tion” is said to be present. The obstructions are supposed to be 
due to a redundant sigmoid and mesosigmoid which allows kinking, 
or due to mucosal valves. This group has caused considerable con- | 
fusion in nomenclature in the literature. Some of these have been 
reported as cases of Hirschprung’s disease occurring in adults. 
Other writers contend that because of the obstructive element they 
are not true cases of Hirschprung’s disease. Since the report of 
Wade's case by Royle® in 1927, in which a cure was effected by lum- 
bar sympathectomy, there is a tendence to limit the term to cases in 
which there is a disarrangement of the automatic nervous system. 
In adult cases reported in detail, one is struck, as was Finney,’ by 
the high incidence of obstructive factors. 


The following case presents a definite but unusual type of obstruc- 
tion of the sigmoid colon which led to a dilatation and hypertrophy 
of the colon or “‘pseudomegacolon.” 


D. McC., a 74 year old white male farmer, was admitted to the Louisville 
General Hospital Jan. 1, 1947, because of abdominal pain and distention, 
vomiting, and no bowel movements. 


The onset followed a large Christmas dinner six days before admission. 
Pain and vomiting subsided twenty-four hours after the onset. His abdomen 
then became progressively more distended. He had not passed gas or had a 
bowel movement from time of onset until admission to the hospital. After the 


“From the Department of Surgery, University of Louisville School of Medicine, and 
the Department of Roentgenology. 
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third day of his illness, he could no longer reduce his left inguinal hernia. The 
hernia was not painful or tender. 
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Nineteen years before admission, while using a cross-cut saw, he had been 
seized with a severe pain in his left groin which caused him to roll around on 
the ground. He noticed for the first time a mass in his groin. After two days 
of pain he was able to reduce the mass and return to work. He had no vomit- 
ing during this episode. Until about five years previously the hernia would 
come down most of the time but could always be easily reduced until the 
present illness. The patient said that he had never worn a truss. 


Fig. 1. Flat film of abdomen in November, 1944 (214 years before 
present admission). Marked distention of colon. 


He stated that his bowels had usually moved once a day all of his life and 
that he took a cathartic only once or twice a year for mild constipation. How- 
ever, there had been two previous admissions for dermatitis, one in 1944 and 
again in 1945, at which times abdominal distention was noted on the physical 
examination and in 1944 gaseous distention of the colon was demonstrated by 
roentgenogram (fig. 1). Thus, we know this distention had been present at 
least three years before the present admission in 1947. 


At the time of both previous admissions there was edema, mild cyanosis and 
exfoliating skin lesions of both legs due to venous stasis. No varicosities were 
present. The stasis was probably secondary to abdominal distention. 


At the time of the admission in 1947 the patient was a well developed, well 
nourished white male, not appearing acutely ill. Temperature was 100°, and 
blood pressure 120/70. The abdomen was distended, tympanitic and moder- 
ately tender. Few peristaltic sounds were heard. No fluid waves or shifting 
dulness were found. Rectal examination showed external hemorrhoids. There 
was a moderately large left inguinal hernia which was not tender and was 


reducible. The red blood cell count was 5,010,000. There were 13 Gm. of 
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hemoglobin per 100 c.c. The white blood cell count was 9,650 with a normal 
differential count. The urine analysis was negative. Roentgenogram of the _ 
abdomen showed marked gaseous distention of the colon throughout its prox- __ 
imal three fourths (fig. 2). 


Fig. 2. Flat film of abdomen taken on day of present admission 
(January, 1947). Marked distention of colon. 


Intestinal suction by a Miller-Abbott tube and hot rectal irrigation and 
enemas were not effective in reducing the distention. A barium enema was 
done and there was noted a constant narrowing in the sigmoid. This suddenly 
relaxed with low pressure and much barium passed into the remainder of the 
colon and considerable gas was passed per rectum at the same time. The sig- 
moid colon at the time of the fluoroscopic was in the pelvis. Films made im- 
mediately (fig. 3) following the enema and postevacuation (fig. 4) showed 
marked dilatation behind a narrowing at the sigmoid colon. The colon was 
no longer in the pelvis but was directed inferiorly across the top of the pubis 
in the region of the left inguinal hernia. No evidence of carcinoma was seen. 
The narrowing of the colon was thought to be due to constriction of the her- 
niated loop of sigmoid colon in the hernial sac. 


Because of continued distention and inability of the patient to pass gas or 
feces by rectum, the abdomen was opened through a McBurney incision forty- 
eight hours after admission. The cecum was greatly dilated but not under 
tension. Because of the lack of tension it was thought safe to explore the 
pelvis. The wall of the cecum was about twice normal thickness. The descend- 
ing colon was widely dilated but under no tension and had a thickened wall. 


The dilation was traced down into the hernia. The bowel was pulled from 
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Barium enema showing colon en- 
tering hernial sac. 


Fig. 4. Post evacuation film 
marked dilatation of colon. : 


the inguinal canal and no definite point of obstruction or tumor mass call be 
found. There was a gradual decrease in diameter to the size of normal empty 
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sigmoid past the segment which had been contained in the hernia. Several 
loops of the sigmoid were adherent to each other. 


A cecostomy was done at this time. Following this there was little general 
change in the patient’s condition. Repeat roentgen examination of the ab- 
domen showed little change in appearance the next day. 


On Jan. 9, 1947, a spinal anesthetic was given without the use of vaso- 
pressor drugs. Analgesia was present as high as the third thoracic dermatome. 
Films were made at 20, 35, 65 and 95 minutes following administration of 
the anesthetic. No evacuation or marked contraction of the colon was noted. 


On January 14, the abdomen was explored through a left rectus incision. 
The sigmoid colon was found in the left inguinal hernial sac from which it 
was pulled without difficulty. This loop was bound together with thick adhe- 
sions which had produced a segment of kinks and partial obstruction for a 
distance of 10 cm. The colon proximal to the constricted area was much 
thicker than normal and was markedly dilated, but under no tension. Distal 
to the area of obstruction the colon was of normal size and thickness. 


Fig. 5. Barium enema taken 4 months co 
after operation. Colon is normal. Afint 


Enough of the adhesions were broken up to insure an adequate sigmoid 
lumen. The hernia sac was amputated, ligated and repaired from within. On — 
the third day, the patient began to pass gas by rectum and two days later had 
a normal bowel movement. The cecostomy closed spontaneously by the ninth 
_ day and the patient was discharged on the tenth day in good condition and 
with no complaints. 


At two and four months after operation, he was having daily bowel move- 
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ments, but was slightly distended. Barium enema (fig. 5) showed some de- 
crease in the size of the colon. In June, 1949, two and one-half years after 
operation, he was completely symptom-free and a barium enema showed that 
the colon had returned to normal (fig. 6). 


Fig. 6. Barium enema 2% years after op- 
eration. Colon remains normal. 


Whether or not true megacolon occurs in adults (i.e. without 
any obstructive element) it is clearly shown by this case that a long- 
standing partial obstruction can produce dilatation and hypertrophy 
of the colon, i.e. pseudomegacolon. 


This case might be classified as acquired, secondary or as pseudo- 
megacolon (Finney). The obstruction was due to old constricting 
adhesions binding the sigmoid to itself and not by a constriction of 
any part of the hernial sac. It was adherent posteriorly only to a 
small area of the sac. The hernial sac contents could be reduced at 
any time before operation but apparently were reduced as a self- 
adherent mass. At operation the adhesions did not prevent all the 
contents from being easily pulled up into the abdominal cavity. 


Hypertrophy and chronic dilatation of the colon due to obstruc- 
tion is rarely observed. This is probably due to the rareness of 
lesions which will produce a high grade incomplete obstruction in 
the colon for years. Carcinomatous obstruction will produce an 
acute dilatation but not hypertrophy because of the time limit in- 
volved by the progressive nature of the lesion. However, Rankin® 
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reported three cases of megacolon resembling the acute dilatation 
produced by the obstruction of carcinoma of the sigmoid. The ob- 
struction due to diverticulitis is usually relieved in a relatively short 
time. Wangensteen‘ states that adhesive obstruction rarely involves 
the colon and that when it does, it is due to compression as by a band 
running over the transverse colon to a fixed point. This usually 
causes an acute episode of complete obstruction. 


It is unusual for the colon to form the major part of the content 
of an inguinal hernia. Watson’ could collect only 800 cases in the 
literature until 1924. In these 800 cases the order of frequency was 
cecum, sigmoid, ascending, descending and transverse colon. 
Frankau® found in 654 strangulated inguinal hernias that large 
bowel was present in 21. Six were of large bowel alone. Seven were 
made up of large bowel and omentum and eight were sliding hernias. 


_ Megacolon occurs most frequently in children but apparently can 
- occur at any age. Our patient is older than any we can find in the 
y literature. Johnson’ reported a male, aged 60; Rivers* a male of 
_ 53 and Eiss® a male, aged 59. 


The part of the colon involved varies in different cases. Grim- 
son’? divided the variations of the sites of involvement into three 
groups. Group I—Uniform involvement of all of the colon and a 
j dilated or easily dilatable rectum. Group I1—Dilation of the prox- 
imal colon terminating in the sigmoid region in a normal segment 
of sigmoid. Group I]I—Enormous dilatation of the descending 
and upper sigmoid colon. 


Our case falls into Group II. This group includes about one fifth 
of the cases: 32 of 169 cases of megacolon reported by Neuge- 
berger," 4 of 26 reported by Whitehouse,” and 7 of 24 reported 

oy Grimson” fall into this group. Most of these cases were in 
children. 


CONCLUSION 


1. Acase of hypertrophy and dilatation of the colon, from cecum — 


to the midsigmoid colon in a 74 year old white male is reported. 


rte 7” 2. The enlargement of the colon was due to adhesive obstruction — 


of the sigmoid colon. The adhesions were caused by a large long- 
standing left indirect inguinal hernia. 


3. Incomplete obstruction existing for a period of years can — 
cause second or pseudomegacolon. 
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~ TUMORS OF THE RECTUM 


M. H. Putskamp, M.D., F.A.C.S 
Louisville 


N this short of “Tumors of the were I to 
classify them I would simply be rehashing classifications which 
can be found in the different textbooks. Therefore, I will confine 
my remarks to the diagnosis of benign and malignant tumors, wish- 
ing to stress the importance of rectal examination. 


’ 


The simple adenoma is the most common type of benign tumor 
_ found in the rectum and sigmoid. In the early stages it appears as] 
_a slight elevation of the mucosa, later it may assume a lobular shape 
_ and may remain sessile or become pendunculated. While it may not — 
7 produce any symptoms, bleeding is perhaps the most common. | 
Other symptoms may be constipation, straining at stool if the tumor _ 
is in the lower rectum, and protrusion of the tumor from the anal 
canal if there is a long pedicle. It is estimated that about 25 per 
cent of solitary adenomas become malignant. 


I think it is now universally agreed that the multiple adenomas 
or polyposis are inherited as a Mendelian dominant and in Ran- 
kin’s' opinion “malignant changes invariably result if the individual 
lives long enough.” 


There is the second variety of multiple adenomas which by some 
is described as pseudopolyposis and which follows inflammatory 
disease, especially chronic ulcerative colitis. These pseudopolyps 
may also undergo malignant degeneration. It has been said that 
about 12 per cent of all malignant tumors originate in the anus, 
rectum and sigmoid and that approximately 75 per cent of all in- 
testinal malignancies occur in this area and therefore can be detected 
by digital and proctosigmoidoscopic examination. Malignancy of 
the anus, rectum and sigmoid is next in frequency to that of the 
stomach and equal to that of the uterus. 


Too often we hear the remark: “I had a G. I. series on this’ 
patient and it is negative,” thus giving the physician a feeling of - 
false security. I know that the roentgenologists agree with me that — 
a rectal examination including a proctosigmoidoscopic examination 

_ should precede the x-ray examination whenever there is a history of 
bleeding from the rectum or if there is any other indication for a 
rectal examination. Estimates by roentgenologists as to the number 
of rectal tumors, or the percentage of rectal tumors, diagnosed by 
pee examination vary—some feeling that they can detect from 
25 to 50 per cent; however, since there is no follow-up in many of 
these cases I think it is very difficult to determine how many are 
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sia I am sure we all agree that a small tumor in the ampulla 
of the rectum is more often missed than found by x-ray examination. 
Bacon’ states that a barium enema study is of value in diagnosing 
tumors above the rectosigmoid, but of little use in the rectum proper. 


The following brief case report illustrates the importance of a 
rectal examination which should have been made before the roent- 
genologist’s examination. The patient, a white male, aged 59, 
stated that for the past seven months he had had attacks of diar- 
rhea, alternating with constipation, anorexia, weakness, and loss of 
weight (from 200 to 125 pounds). During the preceding few weeks 
he had 15 to 18 dejections a day which consisted mostly of mucus 
and at times a small amount of bright red blood. He attributed his 
condition to nervous exhaustion. His past history was negative ex- 
cept that he had had several nervous attacks, the result of over- 
work as an executive. The family history was negative for tuber- 
culosis and cancer. The patient had just undergone a complete 
physical examination including a complete gastrointestinal x-ray. 
Upon rectal examination a large growth was found, the lower limits 
of which were only an inch above the anal sphincter. The diagnosis: 
Cancer of the rectum. Had a rectal examination been done the 
diagnosis would have been made earlier. oe 


CONCLUSION 


1. Whenever there is an indication for a rectal examination a 


proctosigmoidoscopic observation should precede the roentgeno- 


logic examination. 


2. A barium enema (including double contrast study ) is a ‘‘must”’ 
in diagnosing tumors above the rectosigmoid, but is of little value 
in the diagnosis of tumors in the rectum proper. ts 
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N O type of anesthetic procedure is free of complications. Some 
of these conditions are incompatible with life, but most are 
only temporarily embarrassing. Deaths are relatively few, and the 
seeming hesitancy of operating room teams of the past to come face 
to face in the autopsy room with the consequences of their unavoid- 
able catastrophes or possible lapses has sharply limited the amount 
of available accurate pathologic data. In this paper, we shall de- 
scribe briefly the more common complications and their pathologic 
pictures. 


OxYGEN WANT 


A deficiency of oxygen is the most frequently encountered and 
potentially the most serious complication of general anesthesia. In- 
deed, it is sometimes a part of the anesthetic procedure, rather than 
a complication, since many anesthetists make use of the soporific 


powers of lowered oxygen tensions. All of the organs of the body 
suffer, but the most important pathologic changes are found in the 
brain. These are due to both nerve cell injury and vascular damage. 
They are expressed in generalized fashion through postoperative 
psychoses, feeble mindedness, confusional and comatose states, and 
personality disorders. Focal manifestations include hemiplegia, 
blindness, aphasia, convulsions, choreathetosis and decerebrate 
rigidity. Cyanosis is not a reliable danger signal, since it begins to 
lose its value when the hemoglobin concentration falls below 80 
per cent. With a hemoglobin value below 60 per cent, any degree 
of cyanosis indicates serious trouble, and a person with a value 
below 40 per cent may die of anoxia without ever showing cyanosis. 
The neuron reactions to oxygen deficiency vary with the metabolic 
rates of the cells; those cells of the most recent phylogenetic origin 
having the highest metabolic rates and showing the most damage. 
The pyramidal cells of the cerebral cortex are said to show irrever- 
sible changes after eight minutes of complete anoxia, while the 
Purkinje cells of the cerebellum may survive for thirteen minutes. 
Cells in the medulla may continue to function after twenty to thirty 
minutes of complete anoxia. Microscopically, one sees all degrees 
of change from rapid lysis to slow dechromatization. Patchy necro- 


*From Section on Anesthesiology, Department of Surgery, University of Louisville 
School of Medicine. 
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sis of the cerebral pyramidal cells is sometimes shown after only a 
few minutes, if the sections are carefully studied. 


The circulatory changes consist of stasis, edema, diapedesis of 
red cells, hemorrhage, infarction and softening. Circulatory dam- 
age is greatest in the basal ganglia and internal capsule. It is also 
severe at the junction of the gray and white matter of the cortex, 
where the arteries take an angle turn. 


Once the process has begun, the metabolism of the cells seems to 
be actually increased by the oxygen deficiency, as evinced by the 
convulsions which sometimes occur. The resulting local acidosis, 
combined with the stagnant anoxia, further increases the local dila- 
tation and oxygen want. The cycle is repeated more and more rap- 
idly with each passing moment. Should the patient die suddenly on 
the operating room table, nothing may be seen at autopsy, since it 
takes from hours to days for the histologic picture to develop. 
These patients show, usually, only minute petechial hemorrhages 
in the brain, meninges, and various organs. In patients who have 
partially recovered and lived for some time, proliferation of the 
glial components, areas of cystic softening, and meningeal adhesions 


have been found. 

CARDIOVASCULAR LESIONS 


Cardiovascular lesions encountered during anesthesia are usually 
the result of hypertension, hypotension, direct action of the agent 
on the tissues, or embolic phenomena. 


Hypertensive accidents are for the most part hemorrhagic in 
nature. A hypertensive nosebleed during the excitement stage may 
interfere with the conduction of an inhalation anesthetic, while a 
cerebral hemorrhage or rupture of an aneurysm of a large vessel 
may abruptly terminate any type of anesthetic procedure. These 
accidents are more common in middle aged or elderly patients suf- 
fering from atheromatous arterial disease. The commonest sites of 
the cerebral hemorrhages are the internal capsule and lenticular 
nucleus, since the small arteries to these structures come directly 
from the middle cerebral arteries, with no “‘stepdown”’ of pressure. 
Next in frequency are the vessels of the pons and medulla. The 
affected brain tissue is disrupted and destroyed. A clot is found at 
the site of the hemorrhage, and this may be surrounded by petechial 
hemorrhages. 

Rupture of an aneurysm is also to be feared during a stormy in- 
duction, a violent reaction to endotracheal intubation, or during the 
period of hypertension which may follow the successful injection of 
a none agent and the unsuccessful injection of a scams anes- 
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thetic agent. Syphilitic or arteriosclerotic aneurysms of the great 
vessels rarely rupture at this time, but intracranial aneurysms may 
do so. In young people, these are usually of the congenital type, at 
the base of the brain. In older patients, the miliary type of aneu- 
rysm is encountered. These are false aneurysms, formed by small 
hemorrhages into the adventitia of the vessel through atheromatous 


plaques. 


Acute coronary insufficiency may follow periods of hypertension, 
with no definite evidence if death is sudden, and areas of myocardial 
infarction if death is delayed. The anterior descending branch of 
the left coronary artery is the most frequent sufferer. The same 
picture may be seen with hypotension, usually when local or regional 
anesthetic agents are used (since oxygen-rich mixtures are often 
given when general anesthetic agents are used). 


Hypotensive accidents are encountered more frequently during 
local, regional and intravenous anesthetic procedures than during 
inhalation anesthesia, although those sequelae from prolonged 
shock may occur after any type of procedure. The organs most 
severely affected are the brain, heart, and kidney. In obstetric anes- 
thesia, hypotension is to be avoided, since the uterine tone may be 


sufficiently strong to overcome the arterial pressure and the fetus 
may die from oxygen want. 


Cerebral or coronary thromboses may be unfortunate sequelae 
to prolonged hypotension. The clot may propagate after the condi- 
tion has been corrected, leading to infarction of much needed brain 
or heart tissue. Renal function is, as a general rule, seriously im- 
paired should the arterial pressure remain under 70 millimeters of 
mercury for long periods of time. After several hours of hypoten- 
sion, the cloudy swelling of the mild cases may be replaced by renal 
cortical necrosis much resembling that seen after poisoning with 
bichloride of mercury or a hemolytic transfusion reaction. 


Toxic cardiovascular accidents are most commonly encountered 
with the halogenated agents (chloroform, ethyl chloride, tribro- 
methanol, trichlorethanol, trichlorethylene) and with cyclopropane. 
The cardiac manifestations, enhanced by excess endogenous or exo- 
genous epinephrine, are disturbances in rhythm, the pacemaker 
being displaced progressively downwards to ventricular fibrillation. 
Should the heart be observed during a period of ventricular fibrilla- 
tion, it will be seen to be soft, flabby, somewhat dilated, and twitch- 
ing feebly. One must always remember, however, when blaming the 
anesthetic agent for this catastrophe, that one of Simpson’s first 
patients died suddenly while breathing through a gauze mask pre- 
paratory to a chloroform induction. Hertzler also claims to have — 
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agent was made. 

A direct toxic effect is exerted upon the myocardium by the 
halogenated agents when any concentration sufficient for anesthesia 
is present, but the autopsy findings after operating room deaths 
consist only of cloudy swelling of the fibers and small pericardial 
hemorrhages. 

Intravenous anesthesia has been the cause of painful chemical 
phlebitis, the strongly alkaline barbiturate solutions not being suf- 
ficiently diluted with blood. Embolic phenomena are not common 
here since the clot is usually adherent. Perivascular infiltration has 
eventuated in local necrosis and slough. Intra-arterial injection has 
been followed by severe spasm of the vessels and gangrene of the 
part (this complication may possibly be prevented by keeping the 
needle in place and immediately injecting a few cubic centimeters of 
one per cent procaine solution). 


Embolic phenomena are usually due to fat, gas, and clotted blood. 
Gas embolism is often a complication of the surgical procedure, a 
vein being opened in such a manner that collapse does not occur, 
and air is sucked into the vein. Straining respirations, partial ob- 
struction, and the use of cuffed endotracheal tubes with too small a 
bore can greatly increase the amount of air drawn into the vein 
(by increasing the negative intrathoracic pressure). Forcing blood 
transfusions with air pressure or oxygen under pressure has also 
caused several deaths from gas embolism. The patient may die an 
immediate anoxic death, recover completely, or recover with visual 
or central nervous system sequelae. Air may sometimes be seen in 
the retinal vessels by ophthalmoscopic examination. The skin is 
irregularly blanched due to capillary obstruction by the bubbles. 
The heart is usually full of bloody froth. The most dramatic pic- 
ture is seen when pressure transfusions are continued after the bot- 
tle is empty of blood, and great quantities of froth come foaming 
into the operative field through the vessels in the operative site. 
Causes of death include acute cerebral anaemia, multiple cerebral 
gas emboli, and coronary gas emboli. 


Fat embolism is occasionally encountered during surgery on the 
long bones, especially in fractures of the femur. A case has also 
been reported following the administration of intravenous ether 
after a heavy meal. The patients are literally smothered to death, 
the fat particles plugging the pulmonary capillaries. Examination 
of the brain may show multiple petechiae with a fat particle at the 
center of each tiny hemorrhage. All of the organs of the body con- 
tain the globules of fat in their tissues, and urinalysis or sputum 
examination may be diagnostic. 


seen a bystander drop dead as the first injection of a local anesthetic 
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Blood clots loosed during surgery do not pass ietieinai de ik 
- monary circulation, but remain in the vessels of the lung (para- 
_doxic embolism has not yet been reported as a complication). De- 
_ pending upon the size of the vessel occluded, the patient becomes 
cyanotic to varying degrees, and may present unexplained shock. 
Pulmonary emboli should be borne in mind when patients who are 
good candidates for the phenomenon become suddenly cyanotic and 
remain so in spite of apparently intact circulation and easy inflation 
of both lungs with mixtures known to contain adequate oxygen. 


PULMONARY LESIONS 


Pulmonary lesions are traditionally classed as inhalation anes- 
thetic complications, although age, position on the operating table, 
the skill of the anesthetist and the type of operation are far more 
important in their development than is the type of anesthetic pro- 
cedure. The more serious complications are bronchopneumonia, 
aspiration pneumonia, atelectasis, tuberculous spread, lung abscess, 
pneumothorax, and pulmonary edema. 


Bronchopneumonia is also called lobular pneumonia, because of 
its patchy character. Scattered bronchioles become filled with in- 
flammatory secretions. The trapped air is absorbed and the lobules 
collapse. The neighboring alveoli are filled with an inflammatory 
exudate consisting of polymorphonuclear leukocytes, a few cells, 
and fibrin. The consolidated areas alternate with areas of conges- 
tion, collapse and compensatory emphysema. Recovery is often not 
complete, and bronchiectasis may follow. 


Aspiration pneumonia may follow the inhalation of infected ma- 
terial, usually during operations on the mouth, sinuses or tonsils. 
It is also seen after the inhalation of vomitus or foreign bodies. 
Atelectasis, suppuration and abscess formation are common. As- 
pirated vomitus may set up a chemical pneumonitis. The right lower 
lobe is the usual wastebasket for material dropping into the tracheo- 
branchial tree, but all lobes have been involved. In a clinical exam- 
ination, the right lower lobe may often seem involved when it is 
not, due to the position of the liver just below, and the apprehensive 
state of mind of the examining anesthetist. 

Abscesses begin as solid masses of inflammatory tissue. Liquefac- 
tion occurs, and a cavity filled with pus eventuates. The aspiration 
abscesses usually communicate with a bronchus. The abscess wall is 
ragged and necrotic at first, but in chronic cases becomes thickened 
and smooth and hard. 

Tuberculous spread is a feared complication of anesthesia and 
of any type of surgical procedure in tuberculous patients, but it is 
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most common after thoracic procedures. The incidence is about the 
same with any type of general anesthesia. Some cases have been 
reported after local and spinal anesthesia. (In evaluating reports, 
it must also be remembered that spreads occur where there has been 
no anesthesia and no surgery.) A tubercular pneumonitis first ap- 
pears, the spread being bronchiogenic in type. The fatal cases show 
exudation, multiple areas of consolidation, and multiple small 


abscesses. 


Laryngeal or tracheal tuberculosis is a feared complication of 
endotracheal anesthesia in tubercular patients, especially when a 
cuffed endotracheal tube is used, but no positive evidence has as 
yet appeared in the literature. 


The term “pulmonary atelectasis” is used to describe collapse of 
a portion or all of a lung. There are three types—compression, 
infantile, and obstructive, of which only the last concerns us here. 
Obstructive atelectasis depends for its formation upon two factors 
—accumulation of secretions and diminished respiratory excursions. 
Air in the affected portion is absorbed, that part of the lung col-: 
lapses, and should the obstruction not be relieved promptly, pneu- 
monitis and abscess formation may follow. 


Patients may develop atelectasis on the operating table, especially 
if they are placed in embarrassing positions and anesthetized with 
agents which further depress respirations. Cyclopropane, pento- 
thal-oxygen, and curare are the chief offenders. The oxygen rich 
mixtures accompanying these agents can mask a gradually develop- 
ing lower respiratory obstruction until the patient is again breath- 
ing air (the condition generally becoming apparent about the time 
the patient is placed in bed). The atelectatic tissue is firm, airless, 
steel blue or slate gray (depending upon the amount of circulatory 
congestion) and sinks when placed in water. Microscopically, the 
alveolar walls are pressed firmly together, and the vessels are con- 
gested. In severe cases, the trachea, mediastinum and apex impulse 
are deviated toward the affected area, and there is rapid onset of 
tachycardia, dyspnea and cyanosis. 


Pneumothorax is a complication of both general and regional 
anesthesia. In general anesthesia it is most often the result of force- 
ful inflation of the lung during resuscitation from apnea (especially 
after overdosage of curare), or during routine reinflations involved 
in thoracic surgery. An emphysematous bleb or a surgical suture 
line may give way. Surgical procedures around the diaphragm oc- 
casionally become intrapleural, sometimes unbeknownst to both 
anesthetist and surgeon. Brachial block, stellate block, paraverte- 

bral, intercostal and splanchnic blocks all carry this hazard. The 
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air enters the pleural cavity from without or from within (or both). 
There is much evidence to show that the major part of the air may 

"sometimes enter through the visceral pleura, since it is difficult to 

penetrate the parietal pleura without also penetrating the visceral 
pleura and lung. The sudden production of a large pneumothorax 
may be one cause of “pleural shock.” Ordinarily, the amount of air 
present is not large enough to produce serious symptoms. The air 
is gradually resorbed and the collapsed pulmonary tissue reexpands. 
On rare occasions, blood may collect, organize, and make reexpan- 
sion impossible. Secondary infection results in empyema. 


Tension pneumothorax is a less common condition. Injury to 
the lung may allow air to be forced into the pleural cavity during 
expiration. A rent which cannot seal off, or a torn bronchus may 
add air to the pneumothorax with each respiratory cycle until the 
entire lung is collapsed and pressure on the mediastinum begins. 
Should this be a postoperative or post-traumatic complication, the 
air may be forced through the chest wound into the tissues, where 
it may dissect for a considerable distance. It is easily palpated over 
the thorax, abdomen and neck, imparting a spongy, crackly feel to 
the tissues. 


Pulmonary edema is encountered in cardiac patients, shocked 
patients, in those suffering from chronic respiratory obstruction, in 
gas and blast casualties, and in those who have survived an anes- | 
thetic explosion. In the mechanical type of pulmonary edema, the 
fluid is clear or somewhat bloody, while in the inflammatory type it 
is filled with organisms, desquamated and necrotic cells, and fibrin. 
The lung is voluminous, heavy, doughy or hard, and will pit on 


pressure. Steady pressure will force out the fluid, leaving the lung 
soft, 


ENDOTRACHEAL ANESTHESIA 
Endotracheal tubes and nis may be harmful as well 
as helpful. Lips, gums, teeth, palate, pharynx, larynx, trachea, and 
esophagus all suffer. Deviated septa, turbinates, and nasal polpi 
are abraded by nasotracheal tubes. A laryngoscope blade prowling 
about the pyriform sinuses may explore the deeper tissues of the 
neck. A tightly inflated cuff may produce local ischemia of the 
tracheal wall, with eventual necrosis and mediastinitis. An endo- 
tracheal tube can easily lose its advantages if it is too small, becomes 
kinked, filled with blood or mucus, has too lengthy or complicated 
connections with the anesthesia machine, or slips into a main 
bronchus. 


The subglottic area, aqpecelly 4 in children, i is richly vascular and 
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may become edematous if sufficiently irritated. In children, the 
upper part of the respiratory tract develops more rapidly than the 
lower portion. A tube passing through the nose may not enter the 
larynx, and tubes passing through the Jarynx may jam in the trachea 
just below. Ulceration, perforation, and stenoses have eventuated. 


Although puncture wounds, broken teeth, laryngeal granulomata, 
subglottic and glottic edema, mediastinitis and mediastinal emphy- 
sema are the more spectacular sequelae’of endotracheal anesthesia, 
they are not common. 


Donnely, Grossman, and Grem have recently shown that 60 of 
100 routine intubations by first-year residents could be classed as 
traumatic. Forty patients showed congestion of the vocal cords or 
membranous glottis; 20 showed ecchymoses, contusions or edema 
of the tonsils, palate, and tongue. There were three submucosal 
puncture wounds of the larynx, and two epiglotti were crushed and 
edematous. None of the injuries, however, more than temporarily 
interfered with function. 


GASTROINTESTINAL LESIONS 


The gastrointestinal tract suffers from both anesthesia and sur- 
gery. It is not safe from the anesthetist even when he resorts to 
regional procedures. Esophageal punctures have followed sympa- 
thetic and splanchnic blocks, the patients occasionally dying of 
mediastinitis. Abdominal field block may result in a perforated 
bowel and distressing postoperative peritonitis. Caudal block has 
failed because the solution has been deposited in the rectum. The 
same has been true of transsacral block—the needles penetrating 
the anterior sacral foramina. Any perforation of the gastrointes- 
tinal tract through the thorax, back, or buttocks is likely to result 
in severe infection along the needle path, with abscesses difficult 
to approach and treat. 


Spinal anesthesia, by permitting maximal contraction of the 
bowel, may rupture the bowel above a point of obstruction, or cause 
perforation of a gangrenous appendix. The same contraction may 
suddenly expel large quantities of intestinal and gastric secretions 
into the pharynx and trachea when spinal anesthesia is given in 
cases of intestinal obstruction, embarrassing both the patient and 
the anesthetist. After a spinal anesthetic is administered, a per- 
forating peptic ulcer may become a perforated peptic ulcer. 


Cole, administering curare to dogs (in large doses), noted a 
bloody diarrhea in several cases. Two dogs which were autopsied 
presented severe mucosal hemorrhages, with a jelly-like coat of 
bloody mucus covering the entire intestinal tract. 
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Acute gastric distention is a seldom encountered and not ade- _ 
quately explained postoperative phenomenon that is a serious emer- 
_ gency. The pain and interference with respiration may rapidly pro- 
duce a shocklike state with rapid exitus of a patient in poor con- 
dition. 


Decreased gastrointestinal tone and motility are present long _ 
after the patient has apparently reacted. These are usually recov. 
ered by forty-eight hours, but should they persist, edema and injec- 

tion of the mucous membrane may be seen, and the bowel appears | 
lax and dilated. This is the picture of paralytic ileus. The volatile — 
anesthetics are the chief offenders, although it is encountered after _ 
all types of anesthesia—infection and surgical handling seeming to 
play the major part in its development. 


Nausea and vomiting after an inhalation anesthetic are more 
common and more severe if the anesthesia has been stormy and the 
surgery difficult. These complications, by adding dehydration and 
ie incre imbalance to the already depressed renal, hepatic, pan- 
_ creatic, and intestinal functions may become self-perpetuating. 


A severe proctitis sometimes follows the administration of a 
rectal anesthetic agent—ether and decomposed avertin being the | 
chief offenders. Secondary infection in the gangrenous tissue may 

lead to persistent ulcerations, sloughs, and strictures. 


7 
LiveR PATHOLOGY 
The liver suffers primarily from halogen poisoning, although 
ether produces cloudy swelling of the parenchyma, and vinethene, 
if used for other than short procedures, can produce lesions like 
7 those of chloroform. Chloroform always damages the liver, but 
the damage is usually reversible. Fatal cases show the classical cen- 
tral lobular necrosis and fatty degeneration. An almost identical 
picture may be produced by long anesthetic procedures with vine- 
thene. Trichlorethylene was recently involved in an acute fatty 
degenerative process showing central, midzone, and _ peripheral 
necrosis. Avertin, given in dosage of 80 milligrams/kilogram to 
an apparently normal little girl, is said to have caused death from 
acute fatty degeneration in a few days. These livers are pale, yel- _ 
lowed, soft, with swollen rounded edges, and the cut surfaces are 
greasy to touch. The cells, where not necrotic, are filled with drop- 
lets of fat. 


Eclampsia, in contrast to the halogen compounds, presents a 
peripheral lobular necrosis, with the central areas remaining fairly 
intact. 


> 
‘ 
BAS 
> 
BE 
\ 


= 


BERGNER: ANESTHETIC COMPLICATIONS 


- 


KipNEyY LESIONS 


In the eclamptic kidney, there is a marked narrowing of all of 
the glomerular capillaries, due to the thickening of the capillary 
basement membrane. In rare cases, symmetrical necrosis of the 
renal cortex has been described as a terminal event—there being 
only a thin layer of normal tissue beneath the capsule (supplied by 
anastomoses from the capsular arteries). 


Postoperatively, the volatile anesthetics produce cloudy swelling 
of the parenchyma of the kidney. Should there be present a glom- 
erulonephritis—chronic or acute—an exacerbation may occur from 
the irritation of the cells, and further depression of function may 
be fatal. Avertin, conjugated with glycuronic acid in the liver, is 
excreted as the glycuronate by the kidney, with some reversible 
damage to the kidney occurring in the process. In the presence of 
renal disease, avertin and the other halogen compounds may cause 
an acute fatty degeneration of the tubules. 


The kidney is the chief sufferer after a hemolytic transfusion 
reaction. After the prodromal symptoms, the appearance of icterus 
indicates the presence of an excessive amount of free hemoglobin. 
Hemoglobinuria followed by oliguria or anuria are the clinical evi- 
dences of the pathologic processes taking place in the kidneys. Ex- 
amination at this time would show sharply demarcated cortical and 
medullary tissue, with a slightly reddish brown tinge to the medul- 
lary areas. The epithelium of the secretory tubules would be 
seen to be full of hematin crystals and granules. The larger tubules 
would be plugged with granular casts, and the collecting tubules 
would be seen to be full of hematin crystal masses. The stroma 
would be somewhat edematous. A variable degree of degeneration 
of the tubular epithelium would take place. Some of the patients die 
in uremia. In others a diuresis occurs and the condition gradually 
clears over a period of months. Several autopsies have shown, in 
addition to the renal lesions, focal areas of necrosis in the central 
zone or inner third of the liver lobules, with the Kupffer cells filled 
with blacx-brown pigment. 

: 
CENTRAL NERVOUS SysTEM LESIONS 

The pathogenesis and pathology of the central nervous system 
lesions suffered under general anesthesia have been discussed under 
the heading “Oxygen Want.” These same complications may arise 
during spinal anesthesia. Here the oxygen deficiency is effected by 
intercostal or diaphragmatic paralysis, by severe hypotension with 
consequent cerebral anemia, or by mechanical interferences with an 
already partially paralyzed respiratory mechanism (large abdom- 
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inal packs, retractors at the costal margins, heavy assistants, and 
_ awkward operating positions). 

The most frequent of these is the pounding headache which oc- 
curs postoperatively. Little is described histologically, since these 
_ patients do not die. Theories of causation include increase of spinal 
fluid pressure, decrease of spinal fluid pressure, the size of the 
_ spinal needle, the entrance of air into the subarachnoid space, the — 
_ introduction of irritating chemicals along with the anesthetic agent, © 
_and a direct toxic effect of the agent upon the meninges or cord or 


brain substance. All of the hypotheses have been substantiated in 


_ part, but none explain even the majority of headaches. 


The second most common complication is urinary retention, 
although the effects of the operation, the opiates commonly used 
_ postoperatively, and the postoperative supine position make this 
phenomenon difficult to evaluate as a purely anesthetic complication. _ 
Once the bladder has become distended, the overstretching of the 
- muscles makes return of voluntary function difficult. Multiple sub- 
- mucosal and intramuscular hemorrhages make a fertile field for 
- secondary infection, and the condition tends to persist unless treated 
promptly. 
Cranial nerve palsies occupy the next position on the list, the | 
_ abducens nerve being the usual victim. This is the nerve that also _ 
_ first loses its function in toxic encephalopathies, alcoholism, and in- 
creased intracranial pressure. Its vulnerability is said to be due to _ 
_ its small diameter.and long course (although the trochlear nerve is 
- more tenuous and has a longer course), its being fixed at the pons 
and cavernous sinus, its angle turn over the apex of the petrous 
portion of the temporal bone, and the crossing of it at right angles 
by the inferior cerebellar artery and the internal auditory artery. 


All of the other cranial nerves except the olfactory, glossopharyn- 
geal, and vagus have been involved in postspinal palsies, but patho- 
logic data is lacking. 

Rarer sequelae include the cauda equina syndrome, peripheral 

neuritis, septic and aseptic meningitis, epidural abscesses, arach- 
noiditis, toxic myelopathies, and perforation of the intervertebral 
discs by the spinal needle. 

Davis and his associates have shown that the commonly used 
spinal anesthetic agents are both hemolytic and myelolytic. After 
Lundy reported that procaine in concentrations under 17.5 per cent 
produced no toxic changes, MacDonald claimed to be able regu- 
larly to produce destruction of nerve tissue in cats with 10 per cent 
concentrations. Davis demonstrated, in dogs and cats, varying 
degrees of inflammatory reaction in the leptomeninges, ganglion | 
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cell changes of retrograde type similar to those seen in Wallerian 
degeneration, swelling and fragmentation of the axis cylinders, and 


extreme destruction of the myelin sheaths, axis cylinders and glia, 
Be chiefly at the periphery of the cord and at the zones of entrance os 
te the posterior roots. The anterior and lateral horn cells are also — 

- involved, in a manner faintly reminiscent of that seen in amyotro- — 

phic lateral sclerosis. Cords already involved with pernicious ane- 

mia, multiple sclerosis, tabes, and other neuropathies may show 

es extension of these processes, and general paresis may be exacer- 

bated. 


; ie inflammatory reaction in the leptomeninges described by 
me: Davis in animals is represented in human material by varying de- 
soe. «grees of arachnoiditis. This discouraging complication often makes 
£3 its appearance after the patient has left the hospital, and may not 
oe reported to the anesthetist or surgeon. The bizarre combina- © 
tions of motor, sensory, and sympathetic symptoms are explained 
o __ by the irregular adhesions of the meninges to the cord and nerve 
ao ~ roots. These adhesions may be dense and massive or delicate and 
_ few. A woman was found to have the cauda equina and condus 
medullaris irreparably entangled after receiving 125 mg. of pro- 
caine for a hysterectomy. A man presented a complete block of the 
subarachnoid space from T-4 to T-10 after a segmental spinal for 
zi ‘gastric resection with 2 per cent metycaine. The condition is chronic, — 
progressive, and difficult to treat. 

The frequency and severity of neurologic complications seem to 
bear a direct relationship to the concentration of the drug, and the 
nerves that are exposed to the greatest concentration of the drug 
as it leaves the spinal needle are the ones that suffer the most. Ever- | 
sole states that the concentrations commonly employed in anesthesia 
fall little short of those which would cause neurologic complica- | 
tions in a much greater percentage of patients. It would be wise to 
test for spinal block before administering any spinal anesthetic, but 
Poppen and Hurxthal claim that the cerebrospinal fluid dynamics 
remain apparently normal until the opening of the subarachnoid 
space is smaller than that of the spinal needle. 


The position of the peripheral nerve palsies as isolated neurologic 7 
complications is precarious until it can be determined that direct | 
trauma was not at fault. The two nerves most commonly involved— 
the ulnar and the peroneal—are the two most likely to be injured 
on the operating table. 
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As the needle pierces the skin and enters the subarachnoid space, 
it may carry noxious material which can be injected with the anes- 
thetic agent. Several cases of frankly septic meningitis have been 
_ described, and many cases of the so-called ‘“‘chemical meningitis” 
have been reported. The latter was found by Orkin, in a review of 
over 46,000 spinal anesthetics, to occur about once in each 250 
_ cases. Chemical contamination of the anesthetic solution has usually 
_ been blamed. In the septic type, the sugar is low and the organisms 
_may be demonstrated. In the “aseptic” type, the sugar is normal 
_and the protein high. The pressure cell count is elevated in both 
_ types. 
A brief discussion of the action of local anesthetics in oil should 
_ be included in this talk. Studies have shown that the action of these 
_ substances, if prolonged, is due to destruction of the nerve fibers — 
_ rather than prolonged contact made possible by the vehicle. The 
_ more fibers destroyed, the longer the action. Recovery in the experi- 
_ mental animal was complete, although pooling of the oil with ab- 
-scess formation might theoretically prevent reformation of the 
nervous pathway. 


MISCELLANEOUS CONDITIONS 


Convulsions while under general anesthesia may be due to many 
causes—oxygen deficiency, carbon dioxide excess, cocaine deriva- 
tives, surgical stimulation of brain tissue, and epilepsy. The usual 
so-called “ether convulsion” is typically encountered in a septic, 
dehydrated, febrile patient, usually young, after prolonged deep 
anesthesia in an operating position where respiratory exchange is 
_ disturbed. It has been postulated that respiratory acidosis and poor 
oxygenation, added to a preexisting tissue acidosis gives rise to 
these convulsions. The only constant changes at autopsy have been 
capillary congestion and petechial hemorrhages of the brain, heart, 
kidneys, and serous membranes, all consistent with the changes 
seen in acute oxygen want. 


Status thymolymphaticus is a traditional diagnosis used as an 
explanation for sudden exitus on the operating table. While it 
is true that some patients do not tolerate general anesthesia as 
well as others, endocrine dysfunction has not been shown to be 
a factor except in frank cases of hypothyroidism or Addison’s 
disease. A rare patient, otherwise normal, requires extremely min- 
ute amounts of general anesthetic agents. This type of person, 
usually scrawny and asthenic, may drop to respiratory arrest after 
only a few breaths of a powerful anesthetic agent. Should this 
agent be ethyl chloride or chloroform, cardiac arrest may occur _ 
simultaneously with respiratory arrest. During the resultant con- 
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fusion, a cubic centimeter of epinephrine injected into the heart 
usually finishes the patient. The presence of a gas machine for 
artificial respiration with oxygen will save most of these patients, 
sometimes even in spite of the intracardiac epinephrine that is in- 
variably given. 


The vagovagal reflex is a more modern and more fashionable 
explanation for some cases of sudden death on the operating table. 
This highly controversial reflex is elicited by stimulation of the 
larynx or trachea, and manifested by abrupt circulatory and respira- 
tory arrest. Some authors maintain that concomitant hypoxia is 
necessary for the elicitation of the reflex—the hypoxia sensitizing 
the myocardium. 


CARBON DIOXIDE AND LocaL ANESTHETICS 


Deaths due to excess of carbon dioxide and those due to the ac- 
tions of local anesthetic agents bear a certain similarity. In each 
case there is at first central nervous system stimulation and then 
depression, with convulsions and coma as terminal events. Both 
carbon dioxide and local anesthetic agents can seriously affect the 
conducting mechanism of the heart. The local anesthetic agents 
may, in large concentrations, affect the heart muscle directly, with 
terminal ventricular fibrillation and final cardiac standstill in the 
diastolic phase. 


The pathologic findings are disappointing, showing only those 
features consistent with acute oxygen want. Death is apparently 


An attempt has been made to discuss, briefly, some of the path- 
ologic pictures and processes peculiar to anesthetic agents and 
technics. As surgical procedures increase in length and complexity, 
and as the poorer risk patients are now considered suitable for 
many major surgical procedures, anesthesia has of necessity become 
more of a problem, and anesthetic complications should be borne in 
mind during the preoperative study of these patients, and should 
be watched for during the operative and postoperative course. 
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THE UNIVERSITY OF LOUISVILLE 


The University of Louisville School of Medicine is very proud 
that it has been selected to sponsor this issue of THE SOUTHERN 
SURGEON. A School which has provided 9 surgeons as Presidents 
of the American Medical Association, which has furnished the first 
American President (-elect) of the World Medical Association, 
which has supplied many first-oficers to numerous surgical societies, 
and with which are associated such famous names-in-surgery as 
Daniel Drake, Samuel Gross, Russell Hibbs, D. W. Yandell, Louis 
McMurtry and Irvin Abell (to name a few), has a tradition behind 
it which should serve as a powerful incentive to those men who are 
carrying on the work of their illustrious predecessors. We hope 
that the reports appearing here will, in their caliber and quality, 
be regarded as consistent with the standards set by this tradition. 


The surgeons of yesteryear had few laboratories in which to 
work, little in the way of expensive equipment apart from their 
surgical instruments, and none of the expansive and expensive 
Research Institutes of today in which to work. They did have some 


they had their patients to work with. All too frequently, their 
patients had to serve as experimental animals, for there was no 
other way to dees new methods and technics save that of trial and 
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error. Sometimes they had brilliant successes immediately, but 
sometimes—as in the case of Marion Sims’ efforts to repair vesico- 
vaginal fistula—they achieved success only after many discourag- 
ing failures, in which it was the patient, after all, who was the real 
victim of the failures. But those pioneers did have the personal 
qualities of imagination, of energy, of ingenuity and of sheer nerve, 
which made up, to some extent, for lack of the facilities of which 
we boast today. 


HERN SURGEON 


That is not to infer that those personal qualities are lacking in 
the surgeon of today, for they are probably just as generally dis- 
tributed now as then. But it is no longer necessary for the surgeon 
to take chances with human lives in his quest for new knowledge. 
Today the laboratory is just as important to the inquisitive surgeon 
as to the internist; today animal experimentation precedes human 
application of new technics, as in the instance of the Taussig-Blalock 
operations for congenital heart disease; today the radiologist, the 
bacteriologist, the pathologist and the biochemist are working in 
closer cooperation with the surgeon, in both diagnostic and thera- 
peutic procedures. In the larger research centers, the surgical de- 
partments are involved in extensive laboratory and animal experi- 
mentation studying a great variety of problems, many of which 
superficially appear to be of more immediate concern to the internist 
than to the surgeon. Thus does the gulf between surgery and the 
nonsurgical branches of medicine become narrowed—which is as 


it should be. 


As would be anticipated, scientific reports emanating from cen- 
ters where extensive laboratory and animal experimentation is pos- 
sible are apt to deal with fundamental and basic problems. Con- 
versely, surgical reports from clinics where such facilities are meager 
or absent must necessarily be of an applied or clinical or statistical 
nature; investigations of this kind are valuable, sometimes funda- 
mentally so, and it is on that basis that the fame of most of the 
great men of surgery was earned. But today, the surgeon with the 
inquiring mind wants to pry into basic and fundamental phenomena, 
and to develop technics without jeopardizing the life or health of 
human beings in the process. For this purpose, he needs the labora- 
tories and the facilities aforementioned. Now, a few medical schools 
are in the fortunate position of being financially able to provide 
such facilities from their own budgets. Unfortunately, most schools 
are not so well situated. For these, it is usually possible to procure 
help from the Federal Government or other organizations in the 
form of grants-in-aid. But, except in certain instances, these grants 
do not provide for construction, though they will pay for staff, 
equipment, maintenance, et cetera. Since the very schools which 
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need this aid most urgently are usually unable to furnish funds from 
their own budgets for construction of facilities, and since, very 
often, they cannot use prospective aid effectively because there is 
no place for the staff to work, a ‘‘vicious circle” is thereby created, 
which can be broken only by the creation of working-space. It 
would seem that the Public Health Service and other agencies would 
vastly increase their potentialities for increasing productive re- 
search, if they were to liberalize their policies regarding grants for 
construction, so that the very schools which need the help most 
badly could develop active programs in basic investigation, and 
thereby dispel the sense of frustration which the “vicious circle’’ in 
which they are caught constantly produces. In other words, if the 
present situation of “them that has, gets’’ could be changed to ‘“‘them 
that hasn’t, may also get,” the research possibilities in the medical 
schools of the entire country would be tremendously stimulated. 
One recognizes the possibilities of abuse, but it is common knowl- 
edge that abuses exist even under the present policies, and it is 
doubtful that the percentage of abuse would be increased by such 
liberalization of policy. In fact, if deserving schools and institu- 
tions knew that it would be possible to obtain Construction Grants 
for badly needed facilities, it is probable that they would search 
their consciences very carefully before making requests for such aid. 


Those schools which are blessed with ample facilities for surgical 
research may be expected, therefore, to produce reports dealing, to 
a very large extent, with investigations into fundamental principles. 
Those schools whose research facilities are meager and whose bud- 
gets are strained are not prevented thereby from research activi- 
ties, but these are perforce pretty much restricted to the clinical 
field; nevertheless, this field is so unlimited in its scope, and the pos- 
sibilities are so boundless, that it is still possible to produce results 
of the first magnitude, especially in the field of surgical technics. 
In between these two extremes lie those schools—and they probably 
represent the bulk of the medical schools in the country—which do 
possess some facilities for fundamental research and a competent 
staff to carry it on, but which have the means to do a great deal 
more of it, if only they had a suitable place in which to work and 
in which to keep their experimental animals. 


The University of Louisville is in the latter class. Facilities for 
basic research in surgery do exist here, but they are considerably 
limited. Consequently, the papers in this number of THE SOUTHERN 
SURGEON are primarily of a clinical nature and do not announce any 
startling new discoveries. But we hope that these reports of the ex- 
perience of the members of our surgical department will be a valu- 
able addition to the sum total of knowledge in this department of 
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medical science. Some of these papers do represent original and 
fundamental investigation and we hope that they will be worthy of 
publication. 


As an internist, this writer believes that when one branch of 
medicine advances and gathers new information, all of medicine 
gains thereby. Those of us who are not surgeons are therefore 
happy that the surgical service of our School has this opportunity 
to ‘‘show its stuff,” and we hope that you, the reader, will find it 

J. Murray Kinsman, M.D. 
Dean 


— 
| 
! 
7 
at | 
| 
| 
| 
a 
| 
| 
| at 
a 
a 
| 
a 
| 
uy 
‘ 
a 
4 
3 
= 
| 
| 
| 
| | | 


Weil ea in roentgen technic, in addition to more frequent 
and more thorough exploration at laparotomies, have resulted in 
an increasing number of diagnoses of cholelithiasis. Many of these 
cases are symptomatic, others are not. When one understands the 
pathologic processes and distressing symptoms gallstones can cause, 
it is surprising that there is still a difference of opinion regarding 
this treatment. 


None of us believe that stones can be dissolved or extruded by 
medication, yet such cases are still treated by medicine and diet and 
colics relieved by sedation in many instances. 


Pain is a great persuader. Gallstone colic, painful digestive dis- 
tress, reflex spasm of the pylorus and gaseous distention with pres- 
sure symptoms in the chest will often persuade the patient to seek 
surgical relief. Not many physicians or patients will question this 
choice of treatment. 


It is the so-called silent stones that cause controversy regarding 
their proper management. 


A careful history will often show that such are not silent at all. 
Even in the cases where this is true, one must always bear in mind 
that silent stones are not harmless stones. 


The significance of both stones causing symptoms and those that 
do not is dangerously difficult to evaluate. This is because there is 
so often a marked inconsistency between the prominence of the 
symptoms and the degree of pathologic changes present—much 
greater than is seen, for instance, in appendicitis. 


The surgical mortality and morbidity, in uncomplicated cases of 
cholelithiasis, are both low and the preoperative and postoperative 
care is now so effective that even the aged and those suffering with 
various chronic diseases can be made relatively safe risks. When 
one contrasts the usual smooth surgical course in the simple cases 
with the stormy one when complications are present, he should be 
easily convinced of the wisdom of avoiding such complications. 


These sequences of simple cholelithiasis are a roll call of some of 
the most dangerous surgical lesions of the upper abdomen—and 
rarely are such conditions found in the absence of gallstones. Some 
of the commoner ones should be mentioned. 


Acute cholelithiasis with gangrene, perforation and peritonitis is 
practically always obstructive in nature and usually the obstruction 
is due to stones. 
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Cholangitis and common direct obstruction are nearly always 
secondary, in time at least, to long-standing stones in the gallbladder. 

Fistulae between the gallbladder and the intestinal tract are 
usually due to stone necrosis. 

Even intestinal obstruction may develop if the fistula permits the 
passage of a sufficiently large stone. 

Acute pancreatitis is so often associated with gallstones that many 
believe that the calculus obstruction at the opening of the pancreatic 
ducts is the prime etiologic factor in this most serious disease. 
Chronic pancreatitis may arise from various causes but usually is a 
part of the chain of biliary tract disease. 

Carcinoma of the biliary tract on the head of the pancreas is 
another condition found only too often with an associated choleli- 
thiasis. The surgical mortality in uncomplicated cases of simple 
gallstones compares very favorably with the incidence of incurable 
cancer in that area. 

In long standing cases of gallstone disease there is often an asso- 
ciated hepatitis. When it occurs postoperative relief may not be 
entirely satisfactory. 

There are several types of jaundice but the obstructive variety is 
generally due to stones or their sequellae. Even in non-fatal cases 
the effects of jaundice may be most disabling. 

In summary it would, therefore, seem fair to state that the re- 
moval of silent or asymptomatic gallstones is a safe procedure sur- 
gically; that good health is compatible with cholecystectomy which 
is the procedure of choice to avoid further stone formation; and 
that most of the serious surgical diseases of the right upper quad- 
rant will be avoided if such early removal is accomplished. 

General adherence to this policy over a period of years would 
contribute definitely to increased longevity. 


J. Durry Hancock, M.D. 
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